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Nuclear-Chicago offers complete new 
nucleonic laboratory instrumentation 


More than two years’ research 


new instruments that have 
Chicago line now oftere 
research laboratory. Am« 


vance-design instrument 


1A Model DS5-3P Scintillation Detector 
with exposed 2” x 2” sodium iodide 
crystal and 18 Model 132 Analyzer 
Computer for precision gamma-ray 
measurements using pulse-height dis- 
crimination techniques. 


Model DS5-5 Scintillation Wel! Counter 
with exclusive ‘‘scaler-spectrometer 
circuit and 2B Model 1820 Recording 
Spectrometer for automatic quantita- 
tive energy separation of gamma-ray 
spectra. 


Model 1838 Count-O-Matic Binary 
Scaler, 3B Model C110B Automatic 
Sample Changer with Mode! D47 Gas 
Flow Counter, and 3C Mode! C1118 
Printing Timer for completely auto- 
matic changing, counting, and record- 
ing of as many as 35 soft beta emitting 
radioactive samples. 
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these high-quality ad- 
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to the Nuclear- Whether you are 
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completely 


\6 


Len 


reece es 


Model 3054 Manual Sample Changer with Modei DS5 
Scintillation Detector which features interchangeable 
alpha, beta, or gamma sensitive crystals connected to 
Nuclear-Chicago's finest scaler, the 4B Model 192A 
Uitrascaler. Model 192A features decade scale of 10,000 
one millivolt sensitivity, and precision automatic 


circuitry 


t starting a modest 


Nuclear-Chicago ine 


systems 


radioisotope 
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Model 2612P Portable Survey Meter con- 
tains a 1.4 mg/cm? thin window G-M tube 
for surveying for alpha, beta, or gamma 
contamination up to 20 milliroentgens 
per hour 


Model 2586 ‘‘Cutie Pie"’ features inter- 
changeable ionization chambers for 
measuring beta, gamma, or x-radiation 


up to 250 roentgens per hour 


7 Model 1620A-S Analytical Count Rate 


Meter offers a wide choice of full scale 
ranges, four time constants, wide range 
high voltage supply. It is shown with a 
Model D034 thin window G-M tube and 
P11 probe for continuous monitoring or 
analytical radioactivity determinations 
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We Go Hollywood 


When is a fertile isotope like 
When they’re both 1 


Holly- 
wood star? imed 
Myrnaloy. 

But that’s getting ahead of ou 
Our story goes back more tl 
ade, to wartime and the da 
Manhattan Project, when 
having to do with the subject of atomi 
energy was a closely guarded 
In those days the very word 
was classified. One of the 
vices for getting around 
that forbidden 


names of other, commoner ¢ 


word was 


HOLLYWOOD STAR ‘MIDST NUCLEAR 
LUMINARIES. Myrna Loy converses at 
Brookhaven dinner marking conference 
on thorium (wartime code name ‘“‘Myrna- 
loy") while AEC’s Clark Goodman, left, 
looks on approvingly. NUCLEONICS 
editor Jerry Luntz is in right foreground; 
Miss Loy’s husband, Howland H. Sar- 
geont, is at her left. 


However that mechanism broke 


stead. 
down when those elements became of 
nterest to the Project, causing con- 
siderable confusion. The final solution 
is adopted from the British, who had 
tuballoy. For 
“When 
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ode-named uranium 


in interesting sidelight se¢ 
Uranium was ‘Tuballoy’ ”’ 
October, 1954, p. 20). Enriched ura- 
nium was named “oralloy’’; plutonium 
is called ‘‘49,”’ derived from the last 
ligits of its atomic number (94) and 
ts mass number (239). 
Because thorium was fissionable with 
st neutrons, it too received the atten- 
tion of Manhattan Project researchers 
Another 
thorium became ‘“ Myrnaloy 
The 


meet last January. 
AKC 


code name was required and 


two Myrna Loys finally got to 
The occasion was 
conference on thorium held at 
aven National L: 
Manowitz of BNL 


he conterence 


tborator 

who han- 
arrangements 
ght it would be to invite the 


sus 


nice 
alter 


ist nguished actress whom tne 


they 


ned She 


ent were discussing 


was unaware ol her in- 

ement in atomic energy until this 
yment). She delightedly 
ittend the conference dinner session 
To mark the oc 


laboratory presented Miss Lo with a 


consented 


see cut). asion the 
small sample of thorium in the form of 
She acknowl- 
edged rece ipt inan official’? document 


1 pendant on a necklace. 


that reads ‘‘ Received from Brookhaven 
National 10 
Myrnaloy (signed) Myrna Loy.”’ 


The thorium conference was produc- 


Laboratory grams of 


tive of more than pleasant moments 
took 
as reported in detail by Mano- 


significant technical discussion 


place 


witz in his part of our special report on 


U.S. fuel technology (p. 91), a report 


that we assembled in recognition of the 


critical importance of that technology 
and abroad. 


to 


to reactor builders hers 


Of particular interest 


roreign 
readers of this special report will be the 
fuels and fuel 
American 


\ddition to official 


rundown on services 


available from manufac- 


turers, in word from 
Energy Commission on fue 


Are You Going? 
Wi 


weeks e question most frequent] 


hazard a guess that in recent 


eople in the lear 


Are 


I course 1s to 


DUSINeESS 


“USAC 


International ¢ 
Ator 
answer! 
For 


will be going over 


ynd onference 


iceful Uses of Ienerg 
us, the would be 
three of 
, Chief 
ditor Jerry Luntz, News Editor John 
Associate Editor Hob 
addition occupy 
imong the U.S 
I xposition Hall 
155 


that vou 


nd in force.’ 


our editors 
and 
In 


booth 35 


] 
Kenton 
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we Will 


llis 
11S. 
commercial 


ex! bits at the Geneva 


usting ol exhibitors on 


If you’re not going we hope 


se e your eyes and ears Ou 


mber issue will be devoted ex 


and entirel) to a on 


report 


ference. The normal article 


will be given over to a full report 


highlights of the technical 


yns—from fusion to reactor design 


to applications. Our Roundup 


department will contain an on-the-spot 
report exhibits, and 


overage of people 
trends ibled from Geneva 
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Coming Features in 
NUCLEONICS 


Next Month 


Full issue on 
Geneva Conference 


Later Months 


Improved Reactor-Kineti 
Constants 

Matrix Method for 
Scintillation-Spectrum 
Corrections 

Food Irradiation in Britain 


Mock Fission Sources 
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MARINE PROPULSION SYSTEMS 


STATIONARY STEAM 
GENERATING SYSTEMS 


RESEARCH, DESIGN 
AND DEVELOPMENT 


FUEL ELEMENTS AND CORES 


COMPONENTS 


Some Of The Major Areas In Which BaW Is 
Contributing To Nuclear Reactor Development 


From fuel elements to complete nuclear steam generators, Babcock & Wilcox 
is actively engaged in all phases of nuclear reactor development. 

A skilled staff of scientists and engineers, specialized production facilities, 
programs of research for nuclear applications, together with long experience 
in controlling heat and pressure for productive purposes, have combined to 
establish B&W’s position of leadership in putting the atom to useful work. 
B&W recognizes that the development of nuclear 


power challenges industry with unprecedented, com- BABCOCKH 


plex problems and is contributing to their solution— 


and to the Free World’s progress and strength. The & WILCOX ATOMIC 


Babcock & Wilcox Company, Atomic Energy Division, on 
161 East 42nd Street, New York 17, New York. 
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MAGNETIK null indicator with magnetic converter input. Can 
also be used as linear deflection indicator. Highly sensitive, 
isolated input, insensitive to d-< and a-c strays, and 60 cps 
series pickup. Mirror scale, vibration resistont. Price: $250, 
rack mounted version optional. Write for Bulletin NI-1. 


There’s a 


ELECTRONIK 


—_ 


is pletely electronic with 





chopper input. Highly sensitive, fast reading, vibration re- 
sistant. No damping resistance is required. Large, clearly 
legible dial. Ruggedly built. Price: $175. Write for Data 


Sheet 10.0-12c. 


Honeywell Null Indicator 


ee to fit your needs and your budget 





RUBICON spotlight go! ter with Htiple-re fiecti 

optical system and 100-millimeter scale. Simple, sensitive, 
sturdy, linear. Sharp, porallax-free spotlight index. Insensi- 
tive fo a-c strays. Price: $95 to $125. Write for Bulletin 320. 


Here are three top quality null indicators, each 


with distinctive advantages for particular ap- 


plications. Now you can choose the instrument 


with the exact characteristics you require, 
without paying for more than you need. Call 


your nearby Honeywell field engineer for details 


or write for literature. 


MINNEAPOLIS-HONEYWELL, Wayne and Win- 


drim Avenues, Philadelphia 44, Pa. 


SPECIFICATIONS 





MAGNETIK 


ELECTRONIK 


RUBICON 





Voltage sensitivity 





Current sensitivity 





Period 





Input resistance 


2 microvolts per division 


1 microvolt per division 





003 microamps per division 


.001 microamps per division 





less than 2 second 


Less than 2 second 





600 ohms ot max. sensitivity 


1000 ohms at max. sensitivity 








Overload rating 





Zero drift 





Linearity 








10 volts, over-range to 45 volts 


1.5 volt 





Less than | division per hour 


5% of full scale 





Less than 1 division per hour 





For null measurements only 





1.5 microvolts per division 


0006 microamps per division (max.) 


from .6 to 5 seconds, 
depending on model 


13 to 4000 ohms, depending on model 


10° 


Xx sensitivity 


Negligible 


t 1% of full scale 








Honeywell 
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Take a new /ook at 
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Now zirconium takes another giant step 

from an expensive rarity to a 
readily available special-purpose metal. 
Capacity is now on hand for not only 
A.E.C. requirements but also 
commercial markets. And, as in 
titanium, Mallory-Sharon is in the 
forefront of this rapid development. 

A modern, highly efficient zirconium 
and titanium sponge plant at 
Ashtabula, Ohio, now makes 
Mallory-Sharon the largest single 
source of metallic zirconium, 
and its by-product, hafnium. 

Mallory-Sharon’s integrated 
production facilities... from raw 
materials through finished mill products 

mean greater availability and 
lower costs. 

We're ready now to help you explore 
practical commercial uses for 
zirconium. Write us for technical 
information, or engineering assistance 
on specific applications. 


For availability —As Mallory-Sharon’'s large, 
modern, sponge plant reaches full production 
this year, zirconium becomes readily available 


for all commercial applications. 


For lower prices — Greater availability will defi- 
nitely be reflected in lower prices. In many cases, 
the improved performance of zirconium parts 
much more than offsets their higher material cost. 


Integrated producer 
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For technical facts — Write for new 16-page booklet, 
giving technical and application data on zirconium... 
its excellent corrosion resistance to most acids, alkalies 
and combinations of these media...its remarkable 
nuclear properties. 


For mill products —Zirconium 
is now available from 
Mallory-Sharon in the form 
of rounds, bars and 

billets, wire, tubing, 

strip, foil, sheet and plate. 
Quality and properties 

are carefully controlled at 
every stage of production. 


MALLORY & SHARON 


MALLORY-SHARON METALS CORPORATION ~- NILES, OHIO 


of Titanium ¢ Zirconium ¢ Special Metals 











ANOTHER MAJOR FIRST IN 
REACTOR DESIGN...BY AMF 


The Engineering Irradiation Facility in the AMF-designed 
Austrian reactor will give experimenters the first econom- 
ical means of irradiating operating systems at the core face. 
The first to give a closeup, horizontal (as well as vertical) 
view of the core for direct observation of radiation effects 


as they occur. 


This is a light-water, pool-type reactor. It has complete 
facilities providing for any type of research including ma- 
terials testing. Each is designed for economical preparation, 
easy introduction and removal of experiments. Arranged 
to give maximum capacity for simultaneous experiments 
are: 6” and 12” beam tubes; thru-tubes; pneumatic and 
hydraulic rabbits; thermal column; bulk irradiation area; 
gamma radiation facility. 

The design is flexible in other ways. While initial operation 
will be at 5MW, provisions have been made for modifica- 
tions to much higher power levels in the future. 


The Austrian reactor is the 16th research reactor contract 
awarded to AMF. These include pool and tank types; light 
water, heavy water and graphite moderated reactors. No 
where else in the world is experience like this available. The 
Engineering Irradiation Facility is one example of what it 
can do. 


.. after careful evaluation of many proposals, AMF was 
selected primarily because of special technical features of- 
fered in its design and the extensive experience of AMF 
in building such reactors throughout the world.” Statement 
of Austrian Study Group for Atomic Energy on awarding 
AMF its contract. 


AT THE GENEVA EXHiBiIT—September 1-14 why not discuss 
your reactor plans with us at Booth 47? 


The Engineering Irradiation Facility is based on 
an over and under hot cel! arrangement. View 
is through window of flooded bottom cell. The 
encapsulated experiment —an operative elec- 
tronic system —is forward from actual experi- 
mental position at core face to show interior 
relationships. 


et AMF ATOMICS 
140G wich Ave. - G ich, Conn. 
eo 
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SAFETY ENGINEERED (0 your SPECIFICATIONS 


ameray shipping and storing containers 
Zz Je ci: i ck 


72 be yy ¥ ; 
; ee ee 


for sources from millicuries 
to spent fuel elements... 


lead shield from a %4 inch to over 3 feet thick 


Isotope containers ... water cooled isotope containers .. . spent fuel element 
containers ... all custom made to meet specific shipping or storage require- 
ments of radioactive materials. 


Eliminates Hot Spots. Lead lined stainless stee! containers with a heat con- 
ducting bond between lead and steel are available from Ameray . . . provides 


rapid heat transfer where necessitated by cooling requirements. WATER COOLED 


. ISOTOPE CONTAINERS 
Freedom From Porosity. Freedom from porosity and voids in the lead is 


essential to secure maximum radiation protection. In a typical example, 
three Ameray spent fuel element containers each had a theoretical lead 
content of 17,100 ibs. The actual weight of lead in the three containers was: 
17,097 Ibs., 17,090 Ibs. and 17,098 Ibs. (Minor irregularities in the steel 
surface would contribute to weight loss.) 


Contact Ameray today about their complete line 
of nuclear shielding products. Your shielding re- 
quirement will be safety engineered to meet exact 
specifications. 


Write for Catalogs #37E and #57 on Ameray X-Ray 
and Nuclear Protection Products. ;, 
RR 


amera 


ow 2 POR A TT tee ee 
ROUTE 46, KENVIL, N. J. DEPT. N-8 
FOXCROFT 6-4100 N. Y. PHONE: BOWLING GREEN 9-0412 
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... TITANIUM.... 


Special seamless 11" OD x 
2.937" min. wall chrome 
moly vanadium alloy 180 
Return for turbine piping 
use in supercritical (3500 
psi at 1100F) power plant 
service. 


Manganese moly alloy In- 
let Nozzle for nuclear re- 
actor head on aircraft 
carrier (A2W) propulsion 
plant. This nozzle, which 
is 2514” long, is bored 
throughout to an ID of 
1334”. Outside diameters 
are 2114” and 1844”. 


Stainless clad 16" OD x 
1.093” wall 53° WeldELL 
with a 1” tangent on one 
end. The stainless lining is 
14” thick. Designed for air- 
craft carrier (A2W) nuclear 
propulsion plant piping, 
these fittings are made by 
a unique process developed 
entirely by Taylor Forge. 


Electric Fusion Welded 
Stainless Steel Pipe in sizes 
through 22” OD, made to 
extremely stringent speci- 
fications, and furnished in 
20’ lengths for primary 
coolant piping in the Com- 
monwealth Edison Com- 
pany’s Dresden, Illinois, 
nuclear power steam gen- 
erating plant 


This 10” x 8” x 8” Schedule 
160 Stainless Steel Wye is 
typical of special designs 
produced by Taylor Forge 
over the years for high 
pressure-temperature oil 
refinery service 


There are almost no limi- 
tations as to size and wall 
thickness ratios in which 
WeldELLS can be pro- 
duced. This 18” OD x 3.90” 
wall chrome moly fitting 
is designed for fossil fuel 
power plant service. 


Stainless Steel Welding 
Laterals of several sizes are 
used in reactor coolant pip- 
ing in S5W atomic sub- 
marine propulsion plants. 
This is 14” x 10” x 10” size, 
with lateral at 50° 30’ an- 
gle. Design conditions are 
2500 psi at 650F. 
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TRADITIONALLY DEPENDABLE 


Fou Nuclear OR FOSSIL FUEL Power Plavt Qewice 


Wherever piping requirements are ex- 
tremely exacting, where even minute sur- 
face flaws cannot be tolerated and interior 
structure must be perfect—in other words, 
where the very highest quality standards 
must be maintained, TAYLOR FORGE 
can be relied upon as a completely depend- 
able source for Welding Fittings, Forged 
Flanges and Nozzles, Forged Headers and 
other piping system and pressure vessel 
components. 

The unusual designs and extremely 
stringent specifications encountered in 
nuclear power reactor piping provide an 
excellent example of such exacting require- 


ments. And Taylor Forge has the distinc- 
tion of having supplied essential parts for 
important nuclear installations, including 
nuclear powered steam generating plants 
and ship propulsion units, ever since the 
very birth of the “Atom Industry’. In 
addition, Taylor Forge products are in- 
stalled in every major facility for the pro- 
duction of fissionable materials. 

This is quite understandable, of course, 
because for more than 50 years, Taylor 
Forge has been a recognized leader in the 
design and development of power piping 
and pressure vessel components. 


In this field, too, particularly in Petro- 
leum Refining and Petro-Chemical plant 
operations, severe service conditions often 
impose most rigorous requirements, so re- 
strictive as to call for greatest care in the 
selection of designs and materials. 

And here, too, experienced engineers 


and designers have learned to “turn to 
TAYLOR FORGE” for piping and pres- 
sure vessel parts of unquestioned quality. 
Such products are available from Taylor 
Forge not only in carbon, alloy and stain- 
less steels, but also in any other forgeable 
material that may be required. 


...for Muaile, Avuruaft and Machinery, Poth 


Known everywhere as an outstanding 
producer of precision forged, rolled and 
extruded parts for missiles, jet engines 
and heavy machinery applications, Taylor 
Forge’s eminence is even more emphati- 
cally recognized when these parts are re- 
quired of special materials such as stain- 
less, titanium, the newer so-called ‘‘exotic 
materials,’’ and other metals generally 
classed as “‘hard-to-work’’. 

The tremendously large and varied as- 
sortment of presses, hammers, ring rolling 





mills, special machines and related pro- 
duction equipment operated in the five 
U. S. plants of Taylor Forge (plus one in 
Canada) . . . the complete laboratory facil- 
ities for chemical, physical and metallur- 
gical testing and control . . . the accumu- 
lation of superlative technical and engi- 
neering skills acquired during more than 
half a century of experience in this field 

. all these reasons justify the selection 
of Taylor Forge as the preferred supplier 
of such products. 


MAGNESIU 








IESIUM and all other forgeable metals 


Titanium Hemisphere for 
missile fuel bottle. This 
closed die hammer forging 
s 26" ID with %4” thick 
wall. Also produced in other 
sizes and metals 


Extruded jet engine com- 
ponent. This part is ap- 
proximately 60” long with 
24” diameter head and 414” 
diameter shaft 


Stainless Steel Turbine 
Shaft for jet engine. Both 
press forging and extruding 
operations are employed in 
forming this part 


This 42” OD x 16” long 
Stainless Steel Turbine 
Case is representative of 
products formed by Taylor 
Forge ring rolling methods. 
Seamless rings are made in 
sizes to 120” OD with prac- 
tically any required section. 


Heat Sink for long range 
missile. This press forged 
Stainless Steel part is 6444” 
OD and 114’ in wall thick- 


ness 

































Also supplied for use in nu- 
clear reactor piping is this 
special wall thickness 16” 
OD Stainless Steel Cap. 


12” x 10” Schedule 160 
Stainless Steel Concentric 
Reducer with square ends. 
Furnished for classified 
atomic research facility. 


Taylor Forge is America’s 
first and largest manufac- 
turer of Forged Flanges. 
This 8” 2500 lb. Stainless 
Steel Welding Neck Flange 
with special spot facing is 
typical and flanges of this 
type are made for any 
pressure-temperature con- 
dition. 


Special heavy wall Stain- 
less Steel Header Type Fit- 
ting. Run is 14” OD and 
approximately 60” long 
with 12” outlet. 


Bull Head Tees, such as 
the 8” x 8” x 12” Schedule 
160 fitting pictured here, 
can often improve designs 
in high pressure-tempera- 
ture oil refinery and power 
plant piping. 


Contoured Outlet Headers 
are made by Taylor Forge 
in any required size, thick- 
ness and outlet arrange- 
ment. Widely used for 
Valve Settings, Gas Com- 
pressor Manifolds, Central 
Power Station Headers, 
etc., they also find many 
applications in the process 
industries. 
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TAYLOR 
FORGE 


The Cowplete Line 


Welding Fittings, 
Forged Flanges, 


Large Diameter 
Rolled Flanges, 


Welding Necks 
and 
related products 


Includes every size, type, thickness, 
pressure rating and material covered 
by Standards, Tentative Standards, 
Standard Practices or Recommen- 
dations as issued by such regulatory 


bodies as 

Amn. Standards Assn. (ASA) 

Amn. Soc. for Testing Mtls. (ASTM) 

Amn. Soc. of Mech. Engineers (ASME) 

Amn. Water Works Assn. (AWWA) 

Tubular Exchanger Mfrs. Assn. (TEMA) 

Mfrs. Standardization Soc. (MSS) 

Amn. Gas Association (AGA) 

Military and other governmental 
departments 


In addition, Taylor Forge manu- 
factures a number of piping and 
pressure vessel parts of types not 
covered by, and in sizes extending 
beyond the range of any Standard. 


Taylor Forge & Pipe Works 


General Offices and Works: 
O. Box 485, Chicago 90, Ill. 


t: Carnegie, Pa., Gary, Ind., 
ton, Texas, Fontana, Callif., 
Hamilton, Ont., Canada 


District Sales Offices: 

New York, Boston, Philadelphia, 
Pittsburgh, Atlanta, Chicago, Houston, 
Tulsa, Los Angeles, San Francisco, 
Seattle, Toronto, Calgary, Montreal. 
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Another Canadair Nuclear Achievement: 





University of Toronto’s 


New Reactor represents 
important advance in 


NUCLEAR ENGINEERING 
EDUCATION IN CANADA 


Above: 

Subcritical Reactor top view, show- 
ing the installation of the vertical 
ion chamber drive mechanism and 
the vessel drying system. 


At left: 

Subcritical Reactor showing reactor 
vessel, source flask, horizontal ion 
chamber drive mechanism, and 
counting rate recorders. 


On June 19th, 1958, before a distinguished gathering, the Hon. Leslie M. Frost, Premier 
of Ontario, formally inaugurated at the University of Toronto, Canada’s first university-owned sub- 
critical reactor, thus creating an important new facility for nuclear education in Canada. 


The Subcritical Reactor, located in the University’s Wallberg Building, was designec and built by 
Canadair’s Nuclear Division, and will be used as a laboratory training tool for undergraduate students. 


In the reactor, natural uranium rods sheathed in aluminum are mounted vertically in a cadmium- 
covered aluminum vessel. A heavy water moderator surrounds the rods and an exiernal source of 
neutrons (yielding 10° neutrons per second), is mounted in a graphite pedestal situated below the vessel. 
Various fuel lattice spacings are possible through provision of alternative grid plates. 


The Subcritical Reactor is inherently safe and requires no complicated control system, bulky 
shielding, or cooling system. As such, it is ideally suited for teaching purposes. Experimentation and 
istruction are facilitated by easy access to the reacting region through horizontal and _ vertical 
experimental tubes. 


Although primarily designed for undergraduate training in Nuclear Engineering, the Reactor 
can also serve for a research program in the properties of heavy water reactors. 


The Nuclear Division of Canadair has a unique group of nuclear scientists and engineers 
thoroughly experienced through a variety of successfully completed programs in the nuclear field. 
They are ready and eager to discuss your problem, present or potential, if it involves the application 
of Nuclear Energy in any way. 


Nuclear Division 


ci CANADAIR _ 


-@:; Ya 


ae Limited, Montreal, Canada 





* Aircraft + Guided Missiles + Research and Development + Nuclear Engineering 
CANADAIR IS A SUBSIDIARY OF GENERAL DYNAMICS CORPORATION 


Vol. 16, No. 8 - August, 1958 





you can 


the difference 


in the 


and zt costs no more! 


Now, with the many accessories offered, the Central Research Manip- 
ulator lets you perform an even greater variety of intricate opera- 
tions. All of these accessories are remotely interchangeable . . . each 
is the product of precision craftsmanship and exacting control of 
tolerances. The manipulator itself has that inherent “‘sense of feel’’ 
which is the result of continuous design improvement and rigid 
quality control throughout every phase of manufacture. Field main- 
tenance is simplified by standardization and interchangeability of 
parts, yet each manipulator is ‘custom built” by skilled craftsmen 
with years of experience. Because of this individual attention the 
CRL Manipulator is easily adapted to your particular needs. 

If you use—or plan to use—hazardous materials that require 
intricate handling, CRL Manipulators will speed up your production 
or research program. We will also be glad to advise you on the layout 
of hot cells and other research areas, to help you gain maximum 
benefit from your CRL Manipulator. 
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central research manipulators 
from basic Argonne National Laboratory design 


write today for complete information to: 


Conta Kesuch 


laboratories, inc. 
Red Wing, Minnesota 


Dept 101 
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At General Electric... 


e Reactor operating results 
¢ $20,000,000 nuclear center 


¢ 3500 man-years of atomic experience 


LEAD THE WAY 
IN ATOMIC PROGRESS 


Leadership in the nuclear field is gained from outstanding 
designs, facilities, and personnel, together with reactor oper- 
ating experience. Toward this end, General Electric’s Atomic 
Power Equipment Department has designed and built a wide 
range of power and research reactors, notably the Vallecitos 
Boiling Water Reactor. It has completed a $20,000,000 inte- 
grated nuclear facility, including its headquarter’s engineering 
and manufacturing center at San Jose, California and the 
Vallecitos Atomic Laboratory, near Pleasanton, California. 
Here, highly experienced scientists, engineers and technicians 
are applying a combined total of 3500 man-years of nuclear 
experience to the development of high-quality products and 
services, such as: 
Power reactors—for electric-generating plants and ship pro- 
pulsion featuring boiling water reactors. 
Research and test reactors—for all research, industrial and 
educational applications, featuring the Open Pool Research 
Reactor, Pool Training Reactors, and the General Blectric 
Test Reactor. 
Fuel—for power and research reactors, including plate-type and 
rod-type elements. 
Components—including control-rod drives, instrumentation, serv- 
icing equipment, and liquid-metal equipment. 
Laboratory services—including irradiation space in the GETR, 
VBWR, and the Radioactive Materials Laboratory. 
Development studies—including advanced reactor design studies 
in boiling water and other reactor technologies, fuel studies, 
and physics investigations. 





FOR MORE INFORMATION SEE NEXT THREE PAGES 





$20,000,000 integrated research and plant facilities. 


GENERAL @@ ELECTRIC 
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Vallecitos Boiling Water Reactor in operation on cool 
California morning with condenser-circulating-water 
vapor rising from cooling tower. Inset—-Dresden station, 
largest U. S. all-nuclear pliant, nears completion. 


VBWR operation, Dresden design experience, prove potential for 


LOW-COST NUCLEAR POWER 


THE VALLECITOS BOILING WATER REACTOR at 
General Electric’s Vallecitos Atomic Laboratory 
has shown, through ten months of test operations, 
the great potential of the boilimg water reactor 
for producing economical nuclear-electric power in 
the near future. Power has recently been increased 
by 50 percent—from 20,000-kw(t) to 30,000-kw 
(t)—and an application has been made for a 
license to operate at 50,000-kw(t). 

The VBWR has been supplying the United 
States’ first privately financed atomic-electric 
power since October 1957, in conjunction with the 
Pacific Gas and Electric Company. 

Operation of the VBWR has shown the direct- 
cycle boiling water reactor design to have: 

@ greater power potential than contemplated 
@ rapid load response 


@ negligible radioactivity carryover allowing 
direct-contact maintenance on turbine 

@ stability of operation over all pressure and 
thermal outputs. 

Primary purpose of the VBWR is to obtain 
operational experience applicable to the Dresden 
Nuclear Station, the largest all-nuclear plant sched- 
uled in the United States. The Dresden station, 
rated at 180,000 kw(e) net, will have a G-E dual- 
cycle boiling water reactor. The station will provide 
electric power in the Chicago area in 1960. 

If its fuel elements were to be redesigned, yet 
keeping the same core size, this same boiling water 
reactor plant would have a potential of 245,000 
kw(e) net. For a similar system with increased 
pumping, turbine-generator unit and auxiliary, the 
potential would be 300,000 kw(e) net. 
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First fuel element for Dresden station, country’s 
largest all-nuclear power plant, being placed in 
shipping 


Ready now to serve 


all your atomic needs— 
a $20,000,000 facility. 


General Electric’s commercial atomic facilities 
are ready to help you with the application and 
technical advancement of atomic energy. Man- 
1ed by a top technical staff, the engineering and 
manufacturing facilities at San Jose, California 
nclude general manufacturing, fuel fabrication 
and special testing areas. 

A new mechanized production line reduces 

osts and provides optimum quality control for 
rod-type fuel elements. G-E plate-type fuel 
elements are made with a new pressure-bonding 
manufacturing process which eliminates need 
for welding or brazing. 

The Vallecitos Atomic Laboratory is a com- 
pletely equipped commercial facility devoted 
entirely to nuclear investigation and experiment. 
Major installations are the Radioactive Material 
Laboratory, Experimental Physics Laboratory, 
Vallecitos Boiling Water Reactor, and the Gen- 
eral Electric Test Reactor. 

Services of the Laboratory include nuclear 
materials studies, materials irradiation, hot-cell 
work, physics and radio-chemistry studies, reac- 
tor operations research, and irradiation testing 
in the Vallecitos Boiling Water Reactor and 
the General Electric Test Reactor. 


Open-pool research reactor assembled for low-power 
operating tests before shipment to Spain. 


Example of sub-systems manufactured for other major 
reactor projects is fuel-handling mechanism being as- 
sembled at San Jose plant. 


se geaar 


General Electric Test Reactor, scheduled to be first 
private test reactor in operation, has irradiation space 
available for use by industry. Rating is 30,000 kw(t). 








RALPH D. BENNETT— Manager — 
Vallecitos Atomic Laboratory, Ph.D., 
M.S., B.S., 11 years’ atomic ex- 
perience. 


~ 
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SNYDER—Manager— 
18 years’ atomic 


THOMA M. 
Physics, Ph.D., 
experience. 


= 
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SAMUEL UNTERMYER — Consulting 
Engineering — Reactor Technology, 
B.S., 12 years’ atomic experience. 


BRUCE R. PRENTICE— Manager — 
Nuclear Applications—Europe, B.S., 
12 years’ atomic experience. 


ROBERT B. RICHARDS—Manager— KARL P. COHEN—Manager—Ad- J. 


Engineering, Ph.D., M.S., B.S., 11 


years’ atomic experience. 





VORRAS A. 
Power Reactor 
years’ atomic 


ELLIOTT — Manager — 
Design, B.S., 10 
experience. 


JOHN W. WEIL—Manager—Power 
Reactor Physics, Ph.D., B.S., 10 
years’ atomic experience 


THOMAS TROCKI — Specialist — De- 
velopment Projects, B.S., 11 years’ 
experience. 


vance 


B.A., 20 years’ atomic experience. 


W. KELLY WOODS—Manager— 
Nuclear Materials, 
years’ 


ROBERT WOLCOTT—Manager— 
Design Engineering, M.S., B.A., 11 
years’ atomic experience. 


Engineering, Ph.D., M.A., 


DONALD H. 
Engineering Development, 
years’ atomic experience. 


IMHOFF—Manager— 
Ph.D., B.S., 16 B.S., 8 


atomic experience. 


3500 MAN-YEARS BACK 
G-E ATOMIC PROGRAM 


Experience means leadership and at General Elec- 
tric commercial atomic programs are directed by 
550 highly experienced scientists, engineers and 
technicians. Of these, 123 have advanced degrees 
including 42 doctorate degrees. Many have out- 
standing international reputations, covering a variety 
of different nuclear technologies. 196-12 


Take advantage of General Electric’s know- 
how in the atomic field. Call your nearest 
Apparatus Sales Office or write to: Atomic 
Power Equipment Department, General Elec- 
tric Company, San Jose, California for more 
information on these products and services. 
Outside the United States and Canada, write to 
International General Electric Company, Dept. 
58-12, 150 East 42nd Street, New York 17, N.Y. 


Visit us at the Geneva Conference, Booth No. 48, 
next to the AEC rotunda, U.S. exhibition area. 
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9836-D operating in the lin- 
ear servo channel of the 


Penn State Reactor (PSR). 


L&N 18-RANGE MICRO-MICROAMMETER 


Follows Flux levels from start-up to scram 


This micro-microammeter has been developed for 
phototube and ionization chamber measurements by 
L&N engineers who are intimately associated with 
the measurement and control needs of the nuclear 
technologist. With its 18-position range selector 
switch (maximum switching capacity for a unit of 
this type) the instrument makes an ideal power-level 
indicator in the linear servo channel of a research or 
power reactor. The operator simply changes range as 
power level increases. 

Readings are highly accurate because they’re stabi- 
lized for zero and gain by a combination of a-c ampli- 
fication and null-balance feedback circuitry. The a-c 
amplification stabilizes zero; feedback stabilizes gain. 
Trimmer controls are unnecessary. 

For installation flexibility the micro-microammeter 
is supplied in two models. The 9836-D operates man- 
ually from the reactor control panel; 9836-E includes 
a bi-directional Ledex mechanism actuated from a 
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range selection switch at a remote location. 
Accuracy of amplifier—For 1 megohm or greater 
source resistance, +0.5% of the reading +2 x 10-% 
amp. For source resistance 0.1 to 1 megohm, +0.8% 
of the reading +2 x 10-™ amp. 

Sensitivity of meter—=+0.5% of scale span. 


Response to within 1% balance—On most sensi- 
tive setting, less than 1.5 seconds at 1 megohm mini- 
mum source resistance. On all other ranges, less than 
1.8 seconds at 1 megohm minimum source resistance. 
On all ranges, less than 2 seconds at 0.5 to 1 megohm. 


Get complete details from your L&N Field 
Office or write for Data Sheet E-03(1) to Leeds & 
Northrup Co., 4936 Stenton Ave., Phila. 44, Pa. 
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prospective 
reactor owners 
of Europe 


European Groups interested in Engi- 
neering Participation in Nuciear Reac- 
tors designed and built specifically for 
their own needs can avail themselves 
of comprehensive United States experi- 
ence in reactor design and develop- 
ment through... 


eNDA Europe 


This affiliate of NDA, jointly owned with 
Société Generale de Minerais and 
Belgonucleaire, has been in operation 
for more than a year. 





NDA EUROPE OFFERS: 

e NDA Technical Experience 

e European Contact Personnel 

e A Convenient European Contact Location 


@ Designs Utilizing Components Made in the 
Purchaser's Country 
@ Cooperative Projects in Which the Purchaser’s 


Personnel Work and Learn on Project Tasks af 
NDA’s Facilities in the U. S. 





NDA and NDA Europe Personnel will be avail- 
able at our exhibit, Booth 11, Palais des Expo- 
sitions, Geneva, Switzerland. 











a complete reactor company 
NUCLEAR DEVELOPMENT CORPORATION OF AMERICA 


WHITE PLAINS, N.Y. TEL. WH. 86-5800 
NDA EVROPE 31, Rue du Marais, Brussels, Belgium 
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ROUNDUP 


British Program Sees Future Pegged to Gas-Cooled; 
Its Promise Elbows Aside Sodium-Cooled, Fast Breeder 


Calder Hall experience, supported by recent theoretical, construc- 
tional and experimental programs with higher temperature gas-cooled 
systems by both the Atomic Energy Authority and the nuclear con- 
sortiums, has now led to this system virtually supplanting all others in 


the British nuclear power effort. 

AEA now appears confident it 
can stretch basically the same sys- 
tem, stay with the same family of 
engineering technologies and skills, 
and reach gas temperatures of 
700° C (1300° F) commercially by 
1970. The specific power, weight 
und size characteristics of such a 
plant compare with fast reactor sys- 
tems and ar expected to suit pro- 
pulsion requirements as well as 
meet a wide range of power station 
nec ds 

Because of this radical shift away 
from the development concept out- 
lined in the original Government 
White Paper of 1955 and virtually 
confirmed in recent statements by 
top AEA officials, further develop- 
ment of liquid systems has ceased 
and work on the fast reactor proj- 
ects and several other systems has 
been slowed or drastically curtailed. 

The original program aimed to 
have 1,500-2,000 Mw of nuclear 
power by 1965 and _ envisaged 
12-16 stations. The first and larg- 
est group of stations was to have 
been modestly uprated versions of 
Calder Hall; liquid-cooled systems 
were to form a middle group, and 
fast reactors were to have been 
phased in at the end. 

Events proved that the immedi- 
ate potential of the system—based 
on a reactor that had not even been 
optimized for power production— 
had been grossly underestimated in 
the White Paper, even by the Brit- 
ish. Also the urgency felt about the 
fast reactors, based on the need to 
conserve available uranium supplies 
by 1965 and on their being the sole 
means of utilizing the plutonium 
byproduct, has not persisted. And, 
against the promise of the higher 
temperature, gas-cooled grap ite 
reactors, the sodium graphite con- 
cept offered no better prospects, but 
threatened much greater develop- 
ment problems. 

Just how conservative were the 
development rates envisaged was 
revealed by the 1956 designs for 
the first round of stations now 
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under construction. The first three 
stations showed a fourfold increase 
in output, instead of the two-fold 
increase expected. Site fabrication 
of 50% thicker plate had enabled 
use of larger pressure vessels with 
double the fuel capacity of Calder; 
it also permitted a 50% jump in gas 
pressure, which together with a 
modest surface temperature rise of 
up to 25° C and improved finning, 
doubled the heat loadings from 1.3 
Mw/ton to 2.5 Mw. Capital costs 
dropped to around $400/kw but 
fuel costs stayed slightly higher 
than those of existing steam plant. 

Within four months of the award 
of these contracts (NU, Jan. °57, 
R5), the government lunged into a 
new massive $2,520-million pro- 


of Key Developments in Atomic Energy 


gram which provided for 6,000 Mw 
by 1965 from 19 stations. All of 
these were to use natural uranium. 
The fourth station at Hinkley 
Point, awarded eight months later 
(NU, Oct. ’57, 24), achieved a fur- 
ther reduction in capital costs of 
20% (to $312) by increasing the 
output per reactor another 50%. 
This was achieved largely by better 
core stacking which increased spe- 
cific fuel and graphite capacity, by 
a 20% rise in gas pressure to 175 
psi, improved finning on both gas 
and steam sides, and a higher spe- 
cific boiler rating. Total output is 
500 Mw, and estimated operating 
cost in 1962 of 7 mills will compare 
with the best coal-fired stations. 
Conversion of Hinkley Point and 
later civil stations to dual-purpose 
—announced June 18 by the Min- 
istry of Defense (NU, July ’58, 17) 
—is still ‘somewhat shrouded in 
mystery. Whether the change au- 
gurs an increased need for weapons 
plutonium, or whether it is a result 
of the loss of the Windscale reac- 
tors to the U. K. program, AEA 
would not say; but a spokesman 


Congress votes $400-million for atom despite President 


AEC’s construction authorization program breezed through Con- 
gress last month despite a last-minute effort by President Eisen- 
hower to torpedo most of $196-million in new projects added to 
the program by JCAE (NU, July, 58, 22). The program totals 
almost $400-million. 

Right behind the construction measure, as Congress neared 
adjournment, was AEC’s appropriations bill—$2.4-billion in oper- 
ating funds and $204-million for construction projects. The bill 
passed the House late in July and was expected to reach the Presi- 
dent's desk early in August. Highlights of budget action: 

© First-year funds for a 40-Mw(e) gas-cooled, graphite-moder- 
ated reactor were withheld by Congress, pending outcome of an 
AEC survey this fall to determine private interest in sponsoring 
the plant (General Dynamics was named by Sen. Clinton P. 
Anderson (D-N. M.) as an interested firm). AEC is free to go 
back to Congress early next year if a private sponsor is not found. 

® The House Appropriations Committee, for the first time, re- 
fused to approve funds for uranium bonus payments and may have 
thereby killed the bonus program. The group also cut more than 
$5-million from the program for U purchase. 

© $5-million sought by AEC for a radioisotope development pro- 
gram was trimmed to $2-million. 

© $3-million for Project Plowshare was approved, giving AEC a 
go-ahead on its program to explore on a cooperative basis with 
industry the possibility of using underground nuclear explosions 
for excavation, mining, power and other commercial applications. 
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told nuc.eonics that “minor” tech- 
nical modifications required in the 
civil reactors to convert them to 
dual-purpose were classified, and 
declined to comment on whether 
the designed nuclear characteris- 
tics, coolant or steam conditions 
would be affected. One minor 
modification known to be involved 
is use of more charge and discharge 
machines. Bradwell and Berkeley 
are now at too advanced a stage 
for modification; only Hinkley Point 
and the two other 500-Mw(e) sta- 
tions planned at Trawsfynydd and 
Dungeness are specifically sched- 
uled for modification, but later sta- 
tions may also be affected. 

The consortia. see a_ practical 
limit from natural uranium stations 
of 400-500 Mw —— Stations 
of this size will be embraced in the 
6,000-Mw program for 1965 which 
was announced in April last year, 
and might cut the total number of 
stations to as few as 10. 


High-temperature Program 


The new British route to surface 
temperatures of 1,000° C, and gas 
temperatures of 700° C, will go via 
three stages. 1. Natural U with 
magnox canning will take surface 
fuel temperatures to 450° C. 2. 
slightly enriched, sintered U oxide 
fuel with beryllium cladding, giv- 
ing surface temperatures of 600° C 
—possibly going to 700° C using a 
100% sintered oxide fuel element. 
3. Ceramic mixture of graphite and 
U oxide together with thorium as 
a fertile medium in a fissile element 
clad in an impervious ceramic 
sheath, giving surface temperatures 
of 1,000° C. 

The first round of stations that 
will generate the 6,000 Mw sched- 
uled for 1966 will take magnox can- 
ning to its limit—possibly 450° C. 

The beryllium-ceramic fuel ele- 
ment should be ready for use in 
commercial stations going into op- 
eration after 1965. A large proto- 
type reactor using the elements is 
expected to be operating by 1961. 
Use of beryllium will require slight 
enrichment to about 0.9%, and to 
combat the poor thermal conductiv- 
ity of the fuel, the element will con- 
sist of clusters of small-diameter 
rods to increase the surface-to-vol- 
ume ratio. The actual configuration 
has not been disclosed, but could 
possibly be an annular element. 
Heat loadings should go up three 
to four times—from 2.5 Mw/ton 
to the order of 8 Mw/ton and the 
life from 3,000 to 8,000 Mwd/ton. 
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Increased fuel and canning costs 
will be counterbalanced by the in- 
creased heat loadings, so that fuel 
costs remain the same at about 0.16 
pence/kwh. Savings will be de- 
rived from greatly improved specific 
characteristics of the boiler and 
steam plant, due to better steam 
conditions. 

Thermal cycling tests have al- 
ready been carried out on fabricated 
elements, and irradiation tests are 
now proceeding in Harwell’s Dido 
research reactor. Investigations of 
nuclear characteristics are proceed- 
ing in Nero. 

Special television viewing cells 
have recently been completed, which 
enable micrographs of the heavily- 
irradiated beryllium elements to be 
obtained. Capital costs are ex- 
pected to drop to $244/kw installed 
and should lead to a 20% drop in 
power costs to 0.47 pence at 70% 
power-factor. 

As an alternative, a feasibility 
study is being made on use of heavy 
water instead of graphite as mod- 
erator. The system would be 
smaller than a graphite system op- 
erating at the same temperatures, 
but economic advantages appear to 
be marginal, even supposing that 
heavy water costs no higher than 
those of the U. S. could be achieved 
in Britain. Main problem remains 
that of achieving economically good 
heat insulation between the fuel ele- 
ment tubes and the pressure tubes 
in contact with the heavy water. 

The high-temperature gas-cooled 
reactor system, which is considered 
a longterm development, will depart 
entirely from metallic fuel compo- 
nents and work on the uranium- 


Informal Accord Reached 
On Program by AEC, JCAE 


AEC and the Joint Committee on 
Atomic Energy have reached infor- 
mal agreement on a_ seven-year, 
$1.7-1.9-billion civilian power re- 
actor program looking to competi- 
tive nuclear power in the U. S. by 
1970 and in high-cost areas abroad 
by 1968 
A 13-page draft of the plan was 
approved by all AEC commission- 
ers except Chairman John A. Mc- 
Cone (who had not yet taken of- 
fice) in mid-June, NUCLEONICS 
learned. A later draft, embodying 
changes for program flexibility 
(changes described by JCAE 
sources as acceptable to AEC) will 
be published by JCAE shortly; then 
industry will be asked to comment. 
Formal adoption as U. S. policy 
would not come until 1959. 


thorium breeding cycle. Fuel sur- 
face temperatures of 1,000° C will 
permit gas temperatures of 700° C, 
comparable with the latest steam 
conditions and useful for gas turbine 
applications. The fissile component 
will be a ceramic mixture of graphite 
and enriched uranium oxide with 
thorium as the fertile medium. 
This ceramic mixture. will be en- 
closed in an impervious ceramic 
sheath. No details of the core ar- 
rangement have been disclosed. 
Beryllium oxide might later be used 
instead of graphite as fuel carrier 
and moderator and sheath. 

The nuclear properties of the sys- 
tem are to be investigated in a zero- 
energy reactor which should be 
finished this year at Winfrith Heath 
(NU, Dec. ’57, 26). A prototype 
reactor should be ready in three 
years, and it is expected that com- 
mercial stations should be operating 
by 1970. 


Fast Reactor Work Slowed 

With gas-cooled systems con- 
fidently stretched right across the 
AEA development canvas, fast re- 
actors which threaten to introduce 
a whole new family of material, 
fabrication and control problems, 
now have little priority and cer- 
tainly will not contribute to the 
power program in the next 25 years. 
Original urgency for the fast reac- 
tor systems expressed in the 1955 
White Paper stemmed from an ap- 
parent need at that time to conserve 
natural uranium. Now, with the 
certainty of 30,000 tons of uranium 
available by 1965, the conservation 
factor vanishes. Furthermore, it 
was thought they would be the sole 
consumers of the plutonium by- 
product from the earlier Calder Hall 
stations. These stations will now be 
able to recycle their own plutonium 
byproducts. 

The issue now is whether the 
Dounreay fast reactor experiment, 
in face of severe development and 
maintenance problems, can establish 
itself as being a better system for 
burning plutonium than the ther- 
mal stations. Dounreay is expected 
to start operations next year and it 
will be several years before its po- 
tential can be determined. 


. and Sodium Dropped 

In abandoning further pursuit of 
liquid-cooled systems after exten- 
sive design studies during the last 
three years, AEA maintains that 
the sodium system—in spite of its 
attractive high-temperature, low- 
pressure characteristics—has too 
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many serious technological prob- 
lems, and that the need for en- 
riched fuel makes the pressurized 
water reactor uneconomic in Eu- 
rope. Fuel costs alone in the case 
of the PWR, it is maintained, would 
work out twice the total cost per 
unit generated in the 1962 thermal 
stations. The AEA carried out a 
detailed design study of the sodium 
graphite reactor and a_ research 
study on the PWR. 

While it sees no future for PWR 
systems for large commercial land 
or sea power installations, AEA is 
pushing its development as a pro- 
pulsion system for submarines. A 
Skipjack unit is to be purchased 
from the U. S. and fitted into the 
submarine Dreadnought now being 
built (see below), and development 
of a British-designed prototype at 
Dounreay is being expedited. 

Commenting on AEA work in 
other areas, J. A. ren economic 
adviser to the Authority, has said 
that basic studies have confirmed 
the low-cost power potential of the 
homogeneous, aqueous reactor sys- 
tems and liquid-metal-fueled _ sys- 
tems, but these need too much de- 
velopment over long periods, which 
could not be afforded in view of 
the much greater urgency of de- 
veloping the gas-cooled systems. 
Studies of the organic, liquid-mod- 
erated reactors were now solely 
confined to the single problem of 
preventing polymerisation of the 
fluid. Methods of recycling plu- 
tonium using inert aluminum car- 
riers, and with uranium and 
thorium, are currently in hand. 


three years and $50~-75-million. 
Dreadnought, slated for completion 
in 1962 or 1963, may now go to 
sea in 1960. The British will have 
technical people and naval inspectors 
in training at Cheswick; their inten- 
tion is to build the next one them- 
selves, Rickover told the Joint Com- 
mittee, “but the situation may over- 
take them and they may find that 
it is cheaper to buy even a second 
one from us.” 

Electric Roat, acting as subcon- 
tractor to Westinghouse, will send 
people to England to help install 
and test the plant in the hull now 
already under construction. 

Opposition was rising in Congress, 
however, to the offer of a gift of a 
submarine reactor to France, made 
by Secretary of State Dulles to 
Premier de Gaulle on July 6. Sen- 
ators Anderson and Pastore of JCAE 
are among those who are known to 
feel only Britain should get a U. S. 
sub reactor now; as Admiral Rick- 
over put it before JCAE, “There are 
strong Communist elements in some 
of these countries, and it is easily 
possible to compromise this informa- 
tion. . . . Be careful as long as we 
do not know whether the Russians 
have nuclear-powered submarines 
that we do not take steps to give 
this information away too soon.” 


Navy Tells Martin Co. 
To Push Atom Seaplane 


Martin Co. has received a $385,- 
000-plus Navy contract to “extend 
engineering studies on a nuclear sea- 
plane project” the Baltimore firm 
has been working on since 1953. 
Designed to advance progress on a 
nuclear turboprop seaplane, the 
study contract will cover the entire 
problem of fitting a reactor into a 
flying boat’s airframe; the Navy 
specifically said it would consider 
use of the huge British Saunders- 
Roe “Princess” plane (NU, July °57, 
27; April 58, 26). These engineer- 
ing studies are to result in com- 
pletion of a nuclear seaplane in six 
years. 

The contract also covers studies 
of new airframes designed around 
current reactor technology, facilities 
and handling requirements, opera- 
tions analyses, and new shielding 
techniques. Martin is now already 
building for the Navy—and is now 
testing the third prototype of—the 
supersonic, longrange P6M _ Sea- 
master, which the Navy has called 
“capable of future atomic flight”; 
Martin, however, has denied that 
the Seamaster figures in its nuclear 
plans. 


G-2 critical at Marcoule; 4 new projects in France 


G-2, France’s second (and first large) power reactor, went criti- 


cal July 21 at Marcoule. 


The dual-purpose unit, begun in Novem- 


ber 1955, had a critical mass of 22.5 tons natural U, 0.2 tons more 
than predicted; it is operating at zero power in air and uncooled. 
Following physics testing, G-2 will be taken to power at year’s 
end: loaded with 115 tons of natural U (36,000 1-ft slugs in 1,200 
horizontal channels in the graphite moderator), G-2’s CO, coolant 
at 220 psi and 672° F outlet temperature will deliver the reactor’s 
150 Mw/(th) to four heat exchangers feeding steam to a 40-Mw 
turbogenerator. G-2 is expected to produce 88 lb/yr plutonium 
and 30-35-Mw(e). It is the world’s first power reactor that can 
be unloaded and reloaded without shutting down. An identical 
companion, G-3, is to go critical by year’s end; together with a 
smaller predecessor, G-1 (NU, April 56, 22), the three will furnish 
220 Ib/yr Pu and 50-60-Mw(e) power. In addition to these fa- 
cilities of France’s CEA [AEC], the nationalized utility Electricité 
de France will complete EDF-1, the first commercial power re- 
actor, next spring (see p. 21). And the CEA has just revealed 
four new reactor projects: Alizé, an enriched-U heavy-water unit 
for lattice studies at Saclay, and three at a new site—Pégase, for 
fuel testing; Brenda, to study gas coolants at 1,300° F, and 
Rapsodie (comprising a 1-Mw(th) and a 10-Mw(th) model), a 
fast-neutron project using enriched-U-Pu alloy and liquid sodium 
cooling to study breeding. 


HMS Dreadnought to Get 


Westinghouse Reactor 

Westinghouse Electric Co., power 
purveyor extraordinary to the U. S. 
nuclear fleet, will provide the re- 
actor for Britain’s first atomic sub- 
marine, HMS Dreadnought (NU, 
April ’57, 21). 

Amendments to the Atomic Energy 
Act of 1954 permitting sharing of 
military atomic information with 
NATO allies (NU, July ‘58, 22) 
permits Britain to purchase a U. S. 
submarine reactor as a commercial 
transaction. Rolls-Royce Ltd., act- 
ing as agent of the United Kingdom, 
will buy an SSW (Skipjack-type) 
submarine reactor including core 
from Westinghouse’s commercial 
atomic power department at Ches- 
wick—not from the Bettis plant—for 
about $25-million. 

According to Admiral Rickover, 
this will save Britain a minimum of 
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Prospects Brighten for Euratom OK by Congress; 
Industry, Enthusiastic, Urges Flexibility in Plan 

Sen. John Pastore (D-R. I.), international affairs dean of the Joint 
Committee on Atomic Energy, observed last month that the Eisenhower 
Administration’s Euratom program would do for Western Europe what 
JCAE Democrats had been attempting since 1956 to do for the U. S— 


get some second- and _third- 
generation reactors built with the 
substantial support of U. S. govern- 
ment money. 

For this reason, he took on the 
task of guiding the Euratom pro- 
gram through Congress before the 
looming adjournment kills its chances 
this year. And, for two added rea- 
sons—l. the enthusiastic support of 
the U. S. reactor industry, and 2. 
the important political implications 
of a successful Euratom venture 
the Administration appeared likely 
to get Congressional approval this 
year. 

If approval is forthcoming, it will 
set the stage for the most ambitious 
atomic program since the atomic 
and hydrogen bomb projects. The 
Euratom goal: Six large-scale power 
reactors operating in West Germany, 
Italy, France and the Benelux coun- 
tries by the end of 1962—capacity, 
1-million kilowatts. 

“The European desire to have six 
reactors in operation before 1963,” 
Under Secretary of State Douglas 
Dillon told JCAE on July 22, “means 
that heavy demands will be made 
on United States’ atomic energy in- 
dustry to supply specialized reactor 
components. . . . The joint program 
should be a major factor accelerat- 
ing atomic power development.” 


JCAE Position 

Through several days of hearings 
during the last two weeks of July, 
the Euratom proposal encountered 
surprisingly little in the way of irrec- 
oncilable opposition from the Joint 
Committee. The loudest protest, 
voiced most often by Sen. Clinton P. 
Anderson (D-N. M.), was not aimed 
at the program itself but at the Ad- 
ministration’s tardiness in clearing 
the program for submission to Con- 
gress. 

“It’s pretty late,” Anderson com- 
plained to Dillon, “to get a matter 
of this importance, involving several 
million dollars, and to be told now: 
‘We (the Administration) took so 
much time on it you folks will have 
to hurry up.’” 

Because of the late hour, Admin- 
istration leaders were conceding 
privately that the entire Euratom 
¥ vackage” would not be approved 
this year. They were insisting, 
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| Stall Euratom? 

As this issue went to press, the | 
Euratom agreement ran into seri- | 
ous trouble. JCAE, unable to get 
assurances from the Budget Bureau 
that it would release extra funds 
voted for the AEC construction 
program (see p. 17), threatened to 
block Euratom. 


however, that the program would 
collapse before it got off the ground 
unless Congress acted on two-thirds 
of the package: 1. the bill recogniz- 
ing Euratom as a sovereign body; 
and 2. the bill permitting immediate 
implementation of the Agreement 
for Cooperation and committing the 
U. S. to fuel guarantees, capital 
loans and other arrangements which 
lie at the heart of the arrangement. 
Action on the remaining one-third of 
the package—appropriation of funds 
for the first year’s operations—was 
seen as delayable until early next 
year. 


Industry Reaction 

The negotiations preceding sub- 
mission of the program to Congress 
were noteworthy in at least two re- 
spects: 1. for all but a few loose 
ends, they lasted less than two 
months (February—April) ; and 2. 
there was no direct participation by 
industry people from either the 
U. S. or Euratom. Floberg con- 
tended that “it would not have been 
possible to conduct the negotiations” 
with industry officials in attendance. 

Nevertheless, the reaction of the 
U. S. reactor industry was generally 
enthusiastic. Of some 30 replies to 
a questionnaire sent to the industry 
by JCAE, none repudiated the ar- 
rangement and most lauded it, 
though quite a few offered sugges- 
tions for modifying it or extending 
some of its concessions to U. S. re- 
actor projects. Sylvania-Corning’s 
comments summed up the industry 
reaction: “The U. S. negotiators 
have done an outstanding job under 
the circumstances.” Other com- 
ments: 

Allis-Chalmers: The 1963 target 
date is “unrealistic and may not be 
met”; the arrangement should be 
tightened up to guarantee full dis- 
semination of information developed 
in the joint research and idee 


ment program on fuel; consideration 
should be given to extending the 
fuel element guaranty provisions to 
U. S. reactors. 

Atomics International: Euratom 
must not be permitted (if the agree- 
ment so implies ) to make public 
disclosure of reactor designs, plans 
and specifications; commended AEC 
for listing organic-moderated con- 
cept as “proven,” therefore eligible 
for the program along with the 
light water reactors. 

Babcock and Wilcox: Program 
should be restricted to light-water 
reactors; solution of the third-party 
liability problem “is of great impor- 
tance to American industry.” 

DuPont: Time limit might be ex- 
tended to 1965 to permit considera- 
tion of “advanced offspring” of 
light-water reactors, or of sodium 
and heavy-water reactors. 

Foster-Wheeler: Predicted delays 
stemming from safety requirements, 
material standards and third-party 
liability, though none of these will 
be “serious”; called for flexibility 
and consideration of heavy-water 
moderation with various coolants. 

General Electric: Hailed AEC 
plans to permit maximum participa- 
tion by U. S. firms in research- 
development program; light-water 
reactors only practical types to per- 
mit meeting 1963 date, other types 
should be reserved for later pro- 
grams; Euratom should be required 
to spend all of $135-million loan 
from Export-Import Bank (or equiv- 
alent amount) in U. S.; contracts 
with U. S. manufacturers must be 
signed by 1959 to meet schedule 
and contracts should be conditioned 
on solution of third-party liability 
problem. 

General Nuclear Engineering: 
Foreign operators might remove fuel 
charges at first sign of failure to 
take advantage of guarantees; sug- 
gested AEC manufacture fuel ele- 
ments and guarantee these only, 
leaving Euratom utilities free to 
make commercial purchases without 
AEC guarantees. 

Kaiser Engineers: Gas-cooled, 
graphite-moderated, enriched con- 
cept may be ready within a year. 

Westinghouse: Only light-water 
reactors eligible in view of 1963 
date; deadline can be met if pro- 
gram approved and contracts signed 
by end of this year; “nuclear power 
and Euratom means too much to 
Europe to risk having any contro- 
versy over hazards in the very first 
venture. . . . We should stick to 
proven types like light-water re- 
actors.” 
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A-Tanker Dead for Year; 
Other Nuclear Ship News 


Hopes of the Maritime Reactors 
Branch to convert a 22,500-ton T-5 
type tanker now under construction 
to take a nuclear rather than oil- 
fired propulsion plant were dashed 
by the Budget Bureau. After dis- 
lowing AEC’s request for $7.1- 
million for the tanker reactor, on 
the ground that the Maritime Ad- 
ministration should file a single re- 
quest embodying both reactor and 
hull-conversion funds, Budget turned 
down Maritime’s combined request 
for $9-million on grounds of econ- 
Rep. Melvin Price and Sen. Clin- 
ton Anderson declared strong sup- 
port for the project; Anderson tried 
in vain to write it back into the au- 
thorization bill on the Senate floor. 
Now, NUCLEONICS learns, MRB con- 
siders the T-5 project past, and is 
going ahead with design of a larger, 
60—80,000-ton, tanker. A General 
Electric design contract on conver- 
sion of the T-5 to use a_ boiling- 


Nuclear castle 


Looking for all the world like a scaled- 
up replica of a tower of the fabled 
castle of Chinon 5 mi away, this re- 
actor shield structure for France's 
EDF-1 has risen in the remarkably 
short space of 66 days—the time 
elapsed between taking of this photo 
and the one in NU, May ‘58, 19. 
Occupying cylindrical column at right 
will be reactor vessel; in square hole, 
left, will be heat exchangers; entire 
concrete structure will be enclosed in 
140 ft dia. steel sphere 
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water reactor (NU, April °58, 25) 
is being reoriented toward a larger 
ship. 

@ States Marine Lines, a world- 
wide U. S. freight line and owner 
of Isthmian Lines, was chosen to be 
general operating agent for N.S. 
Savannah; Matson Line will help 
handle passenger traffic. Seven 
bids were made (NU, May ‘58, 
27). Engineering officers, van- 
guard of the crew, are to report 
next month. 

@©The House Appropriations 
Committee refused $35-million the 
Navy had asked for advance pro- 
curement of long-leadtime compo- 
nents for a second nuclear aircraft 
carrier; it said this ship type was not 
yet proven. Enterprise, first nu- 
clear carrier, was laid down in Feb- 
ruary (NU, March ’58, 25). 

@ On the other hand, the House 
and Senate voted funds for six new 
Polaris-firing nuclear submarines— 
four more than the Administration 
asked. (The Navy wanted six, but 
the White House cut the request to 
two.) These are over and above 
the first three Polaris-armed subs 


now already under construction as 
part of the 1958 building program 
(NU, March ’58, 23); they bring to 
11 the number of nuclear subs in 
the 1959 program, which grew from 
an original request for five—four 
Skipjack-type attack subs, and one 
Halibut-type Regulus-firing sub. 

®@ Bethlehem Steel Co. got a 
$12.5-million Navy contract to build 
the land-based prototype for the 
first nuclear destroyer at West Mil- 
ton, N. Y. 

® De Laval Steam Turbine Co., 
Trenton, N. J., got into the nuclear 
submarine propulsion business last 
month with its first contract—for 
$4.5-million—for main turbines and 
other engine-room equipment for 
the ’59 Halibut-type. De Laval is 
building the engines for Savannah. 

@ As part of a $1.5-million water- 
front improvement program at 
Groton to accommodate increasing 
traffic in increasingly large A-subs, 
Electric Boat has started a new 
$287,000, 300-ft service pier for 
deep-draft nuclear subs. EB is also 
leasing a 448-ft Navy floating dry- 
dock handling craft up to 6,500 tons. 


Blanketless HRE-2 Running ‘Remarkably’ Well 


After 860 hr of continuous opera- 
tion of Homogeneous Reactor Ex- 
periment-2 (680 hr with nuclear 
heat), Oak Ridge National Lab- 
ratory director Alvin M. Weinberg 
says of it, “It has performed re- 
markably well and we are very 
pleased with it.” 

Operating with fuel in both core 
and blanket regions after a leak 
breached the two-region zircaloy 
core vessel (NU, May ‘’58, 26), 
HRE-2 has been working smoothly 
in almost every respect, Weinberg 
says. Eventually, he adds, ORNL 
will replace the failed core vessel, 
but only after steadiness and reli- 
ability of operation have been 
proved out over a long period. 

Earlier, Weinberg gave some 
more details on HRE-2’s ill-starred 
week: A first power run in February 
lasting four days “was terminated 
when excessive corrosion was noticed 
for a short period.” Then in April 
the reactor ran “fairly uneventfully” 
for a week “at increasing power 
levels culminating in a peak power 
of about 6-Mw(th) or perhaps 20% 
higher than rated capacity of 5 Mw. 
The reactor remained at this power 
for a short time (about 30 minutes) 
and the run was terminated when 
it was found that uranium fuel had 
transferred from the core into the 
blanket. Subsequent investigation 


showed that liquid was exchanging 
rather freely between core and 
blanket, but the exact location and 
cause of failure of the core tank as- 
sembly could not be determined.” 

Corrosion rate of stainless steel in 
the external piping system was 
~2-5 mils/yr, 4-10x higher than 
loop tests predicted, but may have 
been “merely the initial high rate 
always cncountered in a_ loop.” 
(Corrosion rate during the 680 hr 
of nuclear operation in June was 
only 0.5 mils/yr). Also, “there 
was some evidence of uranium phase 
instability or hydrolysis . . . How- 
ever, since we have run loops with 
essentially the same power density 
without encountering these troubles, 
we feel [they] ought to be sur- 
mountable .. . 

“On the positive side of the 
ledger, the high power runs showed 
first that an aqueous homogeneous 
plumbing system can be built which 
is absolutely tight; the radioactivity 
was absolutely and completely con- 
fined to the high-pressure system 
. . . Second, we were able to re- 
move 98% of the iodine from the 
system by means of Ag beds in the 
vapor space in the low-pressure 
system. Finally, we were pleasantly 
surprised at the relative ease with 
which repairs have been possible 
even after the system is radioactive.” 
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Power Shifting Away from AEC on Reactor Plans; 
Joint Committee, Budget Disputing Leadership 

On an otherwise unremarkable day in April, 1957, Rep. Clarence M. 
Cannon (D-Mo.)—stooped, shrewd, irascible chairman of the House 
Appropriations Committee and master parliamentarian—arose on the 
House floor to denounce the Atomic Energy Commission. Accusing 


AEC of conducting its reactor 
development program without 
getting specific approval for fed- 
erally-aided projects from Congress, 
he threatened to block all AEC ap- 
propriations until the Commission 
changed its ways. 

Last month, Cannon's surprising 
intervention of 16 months ago had 
led directly to the point where 
much of the Commission’s control 
over reactor development had slip- 
ped away. AEC’s natural role of 
leadership in atomic power was up 
for grabs by the Joint Committee on 
Atomic Energy and the Bureau of 
the Budget—the former working 
adroitly to accelerate reactor spend- 
ing and Budget working desperately 
to hold the economy line. 

A series of events since March of 
this year has seen the Bureau trim 
sharply AEC’s proposed construc- 
tion program for fiscal ‘59; JCAE 
double the program over White 
House objections; and the Bureau 
standing ready again this year, as it 
did last, to prevent AEC from 
claiming funds voted by Congress 
(NU, Jan. ’58, 17). During this 
period, AEC has found itself slap- 
ped down hard by the Budget 
Bureau, has seen the initiative on 
immediate and long-range accelera- 
tion seized forcefully by the Joint 
Committee, and now finds itself 
wondering how much of the money 
voted by Congress for fiscal °59 will 
be released by the Bureau of the 
Budget (see p. 17). 


Enter Clarence Cannon 

At this point, no one must be 
more surprised by AEC’s loss of 
leadership than Clarence Cannon. 
In his telling attack of April a year 
ago, he was out to advance a per- 
sonal campaign against AEC Chair- 
man Lewis L. Strauss by forcing 
AEC to bring its appropriations pro 
cedures into conformity with those 
of other agencies handing out fed- 
eral funds (NU, May ’58, 18). 

However, special legislation en- 
acted within weeks after his speech 
(NU, July "57, 19) went far beyond 
that: it opened the way to JCAE to 
review AEC’s joint government-in- 
dustry reactor program project by 
project, to revise the reactor pro- 
jects it did not approve, and to add 


those it wanted in the program. 
By the end of the 1957 Congres- 
sional session, AEC had been forced 
against its wishes to assume com- 
plete control over public reactor pro- 
jects and to schedule design studies 
on gas-cooled and _plutonium-pro- 
ducing reactors as the first step in 
their construction (NU, Sept. ‘57, 
21). It had the choice of accept- 
ing its fiscal *58 construction pro- 
gram as modified by the Joint Com- 
mittee—or no program at all. 

The JCAE success of 1957 (engi- 
neered by the Democratic majority ) 
set the stage for a rare seizure of 
program direction by a Congres- 
sional committee. Such direction 
appears to have been taken on re- 
luctantly by JCAE but, once in 
hand, has been pursued vigorously. 
The Democrats had approached the 
‘58 session of Congress (with in- 
dustry demands for acceleration 
louder than ever) in a clearly con- 
fashion. A now-famous 
letter in this tone, urging bilateral 
action by JCAE and AEC on 
long-range goals and a supporting 
program, went to Chairman Strauss 
in November from Rep. Carl Dur- 
ham (D.-N.C.), JCAE chairman 
(NU, Dec. ’57, 18). 

What followed can be divided 
into three phases: 1. JCAE and 
AEC—after several months of talks 

succeeded in restoring harmonious 
relations, agreed formally on long- 
range goals, and stipulated that re- 
actor development should be ac- 
celerated; 2. most of their work, 
however, was nullified when the 
Budget Bureau, taking its strongest 
athwart civilian atomic 


ciliatory 


position 
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energy in the program’s history, 
pared AEC’s construction program 
from more than $400-million to less 
than $200-million; 3. Budget’s inter- 
ference was the last straw for JCAE 
Democrats they decided to go 
ahead on their own. 


JCAE Goes to Industry 


JCAE’s assumption of leadership 
has been quiet, imaginative and 
efficient, though not unchallenged. 
From the first, the move has been 
marked by a deliberate effort to con- 
sult the industry’s executives and 
the reactor experts in both industry 
and government. This approach 
has served two important purposes: 


first, it has given a measure of pres- 


tige to what is essentially an inva- 
sion of executive-branch domain; 
and, second, it has anticipated the 
possibility of criticism on this point 
and on the question of JCAE’s 
ability to deal with technical con- 
siderations. 

In fact, such criticism came re- 
cently from Alvin M. Weinberg, di- 
rector of Oak Ridge National Labo- 
ratory, who had responded to the 
JCAE request for an opinion on the 
gas-cooled reactor: 

“It is unclear to me,” he offered, 
“how the Joint Committee can 
formulate sound technical questions 
without having a staff somehow 
comparable to the staff of the Com- 
mission itself. The issue I touch 
upon is the very difficult one of the 
proper role of Congress in relation 
to administrative agencies whose 
jobs are highly technical. My own 
personal feeling is that the separa- 
tion of function between Congress 
and the Commission would be much 
better understood if the Joint Com- 
mittee concerned itself primarily 
with setting forth the goals, and 
directed its probing toward the pro- 
gress in achieving these goals, rather 
than trying to specify the means for 
achieving the goals.” 

Ironically, Weinberg was given 


Clarence Cannon 
Chairman 
House Appropriations 
Committee 
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his opening by the very process 
JCAE has adopted to pa such 
criticism. The Committee's tactic 
has been to establish a system of 
small, temporary advisory commit- 
tees for advice on broad policy 
questions—such as long-range reactor 
construction and plutonium produc- 
tion—and to poll entire segments of 
the industry for advice on specific 
questions like the gas-cooled reactor 
project and the terms of the Eura- 


tom agreement. 


Advisory Committees 


Via the advisory committee sys- 
tem, the Democrats have brought 
into the atomic energy debate (on 
their side, in effect) such highly 
regarded men as Gordon Dean, 
former AEC chairman; Walter Zinn, 
former director of Argonne National 
Laboratory; Henry deWolf Smyth, 
former AEC member; ra A. 
Wheeler, co-discoverer of U-235; 
and Chauncey Starr, president of 
the American Nuclear Society and 
of Atomics International. 

Zinn, Smyth and Starr were mem- 
bers of a five-man panel (the others 
were Titus LeClair of Common- 
wealth Edison and James Grahl, 
American Public Power Assoc.), 
which helped the Joint Committee 
prepare its long-range reactor con- 
struction program (NU, July ‘58, 
17). Dean and Wheeler served 
with John Lampe of North Carolina 
State College and J. Kenneth Mans- 
field of Combustion Engineering on 
the panel which found a need for 
doubling U. S. capability for plu- 
tonium production (NU, June ‘S8, 
22). 

By the same token, the star-stud- 
ded, long-range reactor construction 
panel has given JCAE a sharp 
needle in its campaign to persuade 
AEC and the Budget Bureau to 
agree to a comprehensive statement 
covering long-term U. S. objectives 
by the end of the current session. 
Among other things, the Committee 
is insisting that the paper include a 
statement of program objectives 
and general technical objectives; a 
discussion of the technological pro- 
gram needed to achieve the objec- 
tives; estimated costs, organization 
and administration of the program; 
a list of privately and publicly 
owned plants to be built; and a 
statement of assistance to reactor 
projects in other countries. 

“It is the hope and belief of the 
Joint Committee,” JCAE said in its 
report on the AEC construction pro- 
gram for fiscal ’59, “that the AEC 
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and JCAE can agree on a long-term 
program statement by the end of 
the current session of Congress 
which will serve as a guide for the 
Executive Branch, the atomic indus- 
try and the Congress in planning 
and executing programs and pro- 
jects in the next few years. The 
Joint Committee intends to submit 
such a report to the Congress.” 


Enter Bureau of Budget 

Should AEC and JCAE fail to 
reach agreement this session, a ma- 
jor reason will be the intervention 
of JCAE’s new adversary—the Bu- 
reau of the Budget. In its role as 
the policy arm of the White House 
for executive agencies, the Bureau 
not only exercises direct control 
over every phase of the appropria- 
tions cycle (including the rate of 
spending of appropriated funds) but 
participates, as well, in major policy 
decisions of other agencies—particu- 
larly those involving the expendi- 
ture of large sums of money. The 
multi-year program envisioned by 
JCAE fits this description. 

In the last year, Budget has 
pushed itself into the atomic energy 
icture to an unprecedented extent 
wel first, of the pressure of the 
1957 economy wave and, second, 


the prospects this year of huge 
budget deficits over the next two 
years ($10-billion alone in fiscal 
‘59). Regardless of the Bureau's 
reasons for interfering, however, 
two points stand out: 1. the Bureau 
is not in a position to relinquish its 
new role in the near future because 
of the economy pressure; and 2. 
JCAE does not like it. This was 
made clear in its report on the 
authorization bill: 

“The Joint Committee is seriously 
concerned over the dominant role 
assumed by the Bureau of the 
Budget in the atomic energy con- 
struction program. Again and 
again, the Committee was advised 
that the Bureau had disapproved a 
project, or had withheld funds on a 
project recommended by the Com- 
mission and approved by Congress. 

“This the Joint Committee does 
not approve.” 

This declaration is at once a pro- 
test against the holdback of funds 
and a tacit admission that little can 
be done to force Budget to make the 
authorized allocations. 

Thus, though the Joint Commit- 
tee has come a long way in its fight 
for acceleration since April 1957, its 
victory will not be complete until 
it makes its peace with Budget. 


Strauss ‘Decompressing’; Outlines His Plans 


In suite 220 of the Executive 
Office Building, just west of the 
White House, a man is trying to 
“decompress” after five demanding 
years as chairman of AEC and 
atomic energy adviser to the Presi- 
dent. Lewis L. Strauss, who handed 
both of his “hats” to John C. Mc- 
Cone only a few weeks ago, has 
found the decompression process 
“delightful.” 

Strauss has accepted his new post 
as special adviser to the President 
on atoms-for-peace on one condition 
—he will serve only so long as he 
“can be of any service” to President 
Eisenhower. In the immediate fu- 
ture, this means heading the U. S. 
delegations to the Geneva Confer- 
ence, in early September, and to 
the second meeting of the Interna- 
tional Atomic Energy Agency in 
Vienna, later that month. 

Then, he hopes to come up with 
some new ideas on atoms for peace 
and to promote a dormant project 
he proposed in the summer of 1956: 
an international conference of hu- 
manists on the peaceful uses of 
atomic energy. Perhaps, he sug- 


gests, the world’s philosophers, his- 
torians and theologians “can do 
what the scientists have been un- 
able to do”— develop a formula by 
which men of different beliefs can 
live together. 

Beyond this, Strauss’ major func- 
tions “will be to make suggestions 
and give advice when called on” 
and “generally to be helpful” to the 
President. 

“What I will do is to try to be of 
some use in planning and in devis- 
ing the kind of constructive projects 
that I have in the past, but which I 
have been able to do to a less and 
less degree because of the demands 
of an exacting administrative respon- 
sibility (at AEC) .... If I find 
that is satisfying to me and useful to 
those with whom I associate, I am 
in the fortunate position that I am 
able to afford to continue it. 

“If I am not able to be helpful I 
will go back to my farm.” Joint 
Committee Democrats are convinced 
that Strauss’ function as general 
helpmeet to the President on atomic 
energy will give him too much 
influence over Administration policy. 
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R U N DOS 


Pebble-Bed Reactor Study 
Confirming Early Promise 


A feasibility study for AEC on a 
125-Mw(e) pebble-bed reactor by 
Sanderson & Porter (NU, June °57, 
19; Oct., 25) was well enough re- 
ceived that AEC ordered continua- 
tion of the studies. S & P is start- 
ing a fuel-irradiation program at 
Battelle’s pool reactor; an _in-pil 
loop experiment and extensive ex- 
perimental work are planned. Three 
different types of balls, made by 
Sylcor, National Carbon and Min- 
nesota Mining, will be test-irradi- 
ated. Meanwhile a number of pri 
vate- and publicly-owned utilities 
are said to be interested in the con 
cept, and a new utility group may 
be formed. 

The 125-Mw unit would have a 
capital cost of $32.2-million, $254 
kw, and an operating cost of 74-8 
mills/kwh (5.08 mills for plant cost 
at 14% fixed charges and 80% load 
factor, 1.00 mill for operation, and 
1.38 minimum to 1.99 maximum 
fuel cost). 

The reactor would be separated 
into two regions by graphite cylin- 
ders, but with no thermal or pres- 
sure differential between them; the 
inner core columns would be filled 
with 1%-in. dia compacted-powder 
balls 90% graphite and 10% fuel 
thorium and U™ in an 11-1 weight 
ratio (this corresponds to 8% enrich- 
ment); the blanket would have 
1%-in. dia balls half graphite, half 
thorium oxide. The initial loading 
would have U™, from then on the 
plant would run on U™ made in the 
reactor and separated in an on-site 
fuel-treatment plant. Coolant would 
be helium at 950 psi, producing 
steam at 1450 psi, 1,000° F—close 
to modern steam conditions. All 
the core and 10% of the blanket 
would be replaced every 100 days 
—by dropping balls out the bottom. 

The Germans, however, appear 
to be still nine months ahead in 
developing this concept (see p. 26 


Two of 3 Special MTR Cores 
Are Too Late for Geneva 


With an eye on Geneva-’58, AEC 
planned to run three special cores of 
particular interest to foreign coun- 
tries in the Materials Testing Reac- 
tor in Idaho. A 20%-enriched U 
core was run last year (see p. 114) 
and will be reported on in Geneva 
Paper 1034. Because of fabrication 
re se at Hanford, the Pu core will 
otily be inserted this month; a U™ 
core follows later this fall. 
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Status of World’s Power Reactors on Eve of Geneva 


BELGIUM 
BR-3 (U. 8.-supplied reactor) 
BRITAIN 
Calder Hall A, (2 reactors) 
Calder Hall B, Cumberland (2) 
Chapel Cross A, Dumfriesshire (2) 
Chapel Cross B, Dumfriesshire (2) 
Bradwell, Essex (2 reactors) 
3erkeley, Gloucestershire (2 reactors) 
tenfrew (2 reactors) 
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nydd, Merioneth 
ss, Kent 
ounreay, Caithness 

CANADA 
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FRANCE 
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M 
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rinkie 


rcoule 
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EDF-2, Chinon 
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GERMANY (EAST) 
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AT. , 
\ Neug! 
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ITALY 
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Edisonvolta, nr Milan (U. 8. react 
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NORWAY 

fal len 
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R-3, Stockholm 
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Polytechnic, Ziirich 
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$SR 

t ex] 
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1 unknown 
n unknown 
1 unknown 
cation unknown 
ation unknown 
cation unknown 
cation unknown 
UNITED STATES 
APPR-1, Ft. Belvoir, Va. 
VBWR, Vallecitos, Calif. 
Duquesne Light, Shippingport, Pa 
C Edison, Indian Point, N. Y. 
Commonwealth Edison, Dresden, !'!. 
Fermi Station, Lagoona Beach, Mich. 
Yankee Atomic Elec., Rowe Mass. 
Sheldon Station, Hallam, Neb. 
City of Piqua, Ohio 
Rural Coop. Power, Elk River, Minn. 
Northern States, Sioux Falls, 8. D. 
Chugach Electric Coop., Anchorage, 
laska 
Carolinas-Virginia, Parr Shoals, 8. C 
P. G. & E., Humboldt Bay, Calif. 
Penn. Power & Light Co., Pond 
Eddy, Pa. 
Florida West Coast group, no site 
NRTS, Idaho 
’*R-la, Ft. Greeley, Alaska 
NRTS, Idaho 
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Reactor News 


NUCLEAR-EXPLOSION MOTOR FOR SPACE? 


A new concept of propulsion employing controlled nu- 
clear explosions, for space applications, is the subject of 
a one-year, $1-million feasibility study being undertaken 
by General Atomic division of General Dynamics for the 
Air Research and Development Command. The new 
concept, using a series of controlled detonations within 
the atmosphere and beyond, compares to previous con- 
cepts of nuclear space-ship propulsion (NU, March ’58, 
21) as the internal-combustion gasoline engine compares 
to a boiler-fed steam turbine. Continuation of the pro- 
gram will be based on results of the study during 1959. 


DISCLOSURES ON A-ROCKET ADVANCES 

Three approaches to SNAP (satellite nuclear auxiliary 
power: NU, March ’58, 20) are being pushed, AEC's 
rocket chief, Col. Jack L. Armstrong, told JCAE back in 
January in testimony just released. SNAP-1 uses cerium- 
144 as heat source; Martin Co. is prime contractor, and 
[Thompson Products is developing the rotating machin- 
ery. “We will get [deleted] electrical energy out of 
these two wires for 60 days,” Armstrong said. SNAP-2 
is a thermal reactor being developed by Atomics Inter- 
national and expected to be operational in five years. 
SNAP-3, based on a Russian idea and being pushed at 
Westinghouse, is a thermocouple using a mixed valence 
oxide: one end is cooled, the other end heated, and elec- 
tricity flows out; instead of the usual 1% efficiency of 
thermocouples, this is 8% efficient and gives promise of 
going as high as 25%. “If this pans out,” said Arm- 
strong, “we would then use polonium as a radioisotope 
for a heat source on one side, and then we would have 
a very close approximation of direct conversion of atomic 
energy into electrical energy.” Also disclosed: Project 
Snooper, an AI project for an ion engine using cesium 
ions as propulsion source, for an unmanned vehicle start- 
ing from a satellite orbit. 


ATS REACTOR FUSE WORKS 


A successful test of the reactor safety fuse which Atomics 
International has been developing for AEC (NU, June 
"57, 116) was made last month at SPERT-1l. The fuse, 
a model for swimming-pool reactors, prevented excess 
power rise during a severe transient while the reactor 
was on a 0.01-sec period: it terminated the surge at a 
level 25x lower than the reactor would have reached 
with no fuse, and permitted generation of less than 
Yo as much energy. Vital part of the fuse is a 
cylinder the top part of which, outside the core, contains 
boron trifluoride gas which is automatically released, in 
case of transient, into the lower part of the cylinder 
within the core, quenching the transient. Another AI 
fuse was successfully tested earlier at Hanford. 


AUSTRIA GETS SECOND REACTOR, A TRIGA 


Austria, which ordered its first reactor, an AMF pool, 
only two months ago, is ready to order a second: a 
General Atomic Triga (see p. 116) for the Vienna Poly- 
technic. In order to accommodate vertical beam tubes, 
the Vienna Triga’s pool will not be sunk below ground 
as contemplated in the original GA design but will be 


housed in a tower. 


AMF’S SIXTEENTH SALE TO IRAN 

AMF Atomics has sold another 1-Mw pool reactor, its 
16th research reactor sale, to the University of Teheran 
for its new science center in Amirabad, a suburb of the 
Iranian capital. 
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PWR ON FOUR LOOPS 

The Shippingport PWR, designed to operate at full 
power of 60 Mw on three loops with the fourth held as 
a spare, has been run since May with all four loops de- 
livering steam, but at lower unit power to make a total 
output of 60 Mw. 


PUERTO RICAN CENTER STARTED 


Ground was broken July 28 for AEC’s Puerto Rican Nu- 
clear Center at Mayagtiez (NU, Nov. °57, 26). 


REACTOR COMPLETIONS 

The MIT research reactor, a heavy-water type, went 
critical July 22. ... A 50-kw(th) Atomics Interna- 
tional solution-type research reactor went critical on 
July 28 at the Institute for Nuclear Research in West 
Berlin; $30,000 worth of uranyl sulfate (1,800 gm of 
U™ contained at 19.9% enrichment) prepared by 
Mallinckrodt were flown to Berlin (see p. 82), first time 
a foreign shipment was made in solution form (rather 
than as solid salts). Another load of plate-type ele- 
ments was flown to Hamburg for the Babcock & Wilcox- 
built pool reactor nearing completion there. Two other 
AI reactors crated and shipped from Los Angeles were 
another 50-kw solution type for Enrico Fermi Nuclear 
Study Center in Milan, and a smaller L-77 model solu- 
tion type for the Geneva conference exhibit. 


NBS SEEKING RESEARCH REACTOR 


National Bureau of Standards has initiated plans for a 
long-desired research reactor. Carl O. Muehlhause and 
H. H. Landon have joined NBS as nucleus of a group to 
determine the needs, and eventually to plan the facility. 


STUDY BYPRODUCT RADIATION AT HALLAM 


Atomics International has received a $76,000 study con- 
tract from AEC on feasibility of using sodium coolant 
in the Hallam, Neb., power reactor as a high-level radia- 
tion source for industrial processing. Consumers Public 
Power District of Nebraska, on whose grid AI will build 
the reactor, has long (NU, Jan. 56, 14) been intrigued 
by the economic promise of using sodium for double 
duty: as reactor coolant and as a byproduct radiation 
source for food preservation, plastics processing, drug 
sterilization, etc. Al’s study will include design of a 
radiation processing plant to adjoin the power station. 


FERMI COMPONENTS PROGRESSING 


Byron Jackson division of Borg-Warner Corp. has de- 
livered to Lagoona Beach, Mich., the tank for a 34-ft 
high, 6 ft dia, 11,800 gpm liquid sodium pump—world’s 
largest—for the Enrico Fermi fast breeder reactor. The 
mammoth primary coolant pump will force sodium at 
1,000° F through the reactor core and blanket .. . 
Meanwhile at San Jose, Calif., General Electric has com- 
pleted the fuel-handling manipulator, also 34-ft high, 
that will be able to select, withdraw and replace any of 
600 fuel elements remotely by means of rete Aa 
controlled accurate positioning mechanisms. 


3 FIRMS GET SODIUM COMPONENT WORK 

Griscom-Russell Co., Alco Products and Combustion En- 
gineering, picked from 15 bidders, have received AEC 
contracts for preliminary design and analysis of heat 
exchangers and steam generators for use with liquid 
sodium coolant—part of AEC’s effort to develop less 
expensive and more reliable non-nuclear sodium-system 
components that can operate at high temperature and 
pressure. Other component contracts will follow. 





World News 


Germans Start Power Reactor: Neon-cooled Pebble-Bed 





Construction is about to start in West Germany on a 
$9.5-million, 15-Mw(e) pilot plant by a team of Fried- 
rich Krupp of Essen and Brown Boveri & Co. of Mann- 
heim (NU, June 57, 23). Because of the delays at- 
tendant on RWE’s purchase of a U. S. reactor (NU, 
July ’58, 26), this first all-German-designed power re- 
actor is also the first power project to get underway. 
The new design is a high-temperature (1,000° C) 
pebble-bed unit with ceramic fuel elements of uranium 
and thorium carbide, graphite moderator, and neon 
cooling. It will have an operating cost about the same 
as that of a conventional plant, and construction costs 
only slightly higher; fuel costs will be lower, as a fuel 
life of 10-15 years is claimed. Ordering the plant is 
an association of 10 public power supply firms in 
the Ruhr and the north (titled Arbeitsgemeinschaft 
Deutscher Energieversorgungsunternehmen zur Vorbe- 
reitung der Errichtung eines Leistungs-Versuchsreak- 
tors, it is happily known as AVR). The reactor will be 


built in Jiilich, 25 mi west of Cologne, at the atomic 
research center of the state of North Rhine-Westphalia 
(NU, Jan. ’58, 25); it is to start in 1961. Degussa, 
Siemens-Plania, and other German firms worked with 
Krupp and Brown Boveri in developing the design. If 
results are favorable, AVR will order a 100-Mw/(e) re- 
actor based on the pilot plant. 


Japan Plans Atomic Training Ship 





Japan’s Atomic Industrial Forum has proposed construc- 
tion of a 3,000-ton, $8-million nuclear-propelled training 
ship with a 6-Mw(th) reactor to be built by 1962 or 
1963. Ten major shipping and shipbuilding groups 
joined in the decision to build such a “small but useful” 
craft, ending 2% years of maneuvering. Asserting this 
did not mean the Japanese don’t know “what size A-ships 
will be most economical and what kind of reactor to 
mount” on them, a spokesman explained that “since 
Japan can’t afford to waste money, we're timing our 
shipbuilding so that we'll be better informed when time 
for installation of the reactor comes: the Savannah will 
be operating by then.” Westinghouse and General 
Electric are expected to bid. 


Melusine, French Pool, Goes Critical 
The 1.2-Mw(th) pool reactor Melusine went critical 


July 1 at France’s Grenoble nuclear research center less 
than a year after construction started. Only imported 
components were the U. S.-made enriched-uranium fuel 
elements. 





Both Windscale Reactors Doomed 


Windscale No. 2, innocent bystander when Windscale 
No. 1 suffered a disastrous fire but shut down ever since 
as a precautionary measure (NU, Nov. °57, 26), will 
sodly never be started up, the British Atomic Energy 
Authority predicted. Sir William Penney of AEA said 
it would take 2—4 months to evaluate the recommenda- 
tions of a special technical committee for reactivating 
the undamaged unit which, with its sister reactor, has 
long been Britain’s only source of plutonium. The rec- 
ommended procedutes (chiefly new instrumentation) 
would cost at least $1.4-million, he said; the reactor, 
designed for 10-year life, has served seven. 
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Swiss Reactor Co. to be Nationalized 





Unable to keep up with mounting costs, Switzerland’s 
joint nuclear power research firm, Reaktor A. G. (NU, 
June °56, 19B), has thrown in the towel. The govern- 
ment-backed firm founded by 125 private companies has 
voted to turn its Wiirenlingen research center over to a 
national foundation, to be operated by the Ziirich Poly- 
technic Institute, Europe's greatest technical university. 


IAEA Board Proposes Larger Budget 


A $5,225,000 administrative budget for 1959, $1,760,000 
greater than that for 1958, is to be proposed by the 
23-nation Board of Governors of the International Atomic 
Energy Agency to IAEA’s second General Conference 
which meets Sept. 22 in Vienna. The Board also rec- 
ommends increasing from $250,000 to $1.5-million the 
“general fund” from which most of the Agency's op- 
erational programs will be financed . . . IAEA recently 
received two mobile isotope labs from the U. S. 





B&Ws of the World Unite 


Babcock & Wilcox Ltd., Britain’s largest manufacturer 
of steam plants for nuclear power stations, is to pool its 
technical knowledge and practical experience with that 
of Babcock & Wilcox Co. of the U. S. Although the 
British firm originated from the American one, there has 
been no financial link between the two since 1891 when 
the English company became a separate organization. 





Canada Starting First Thorium Plant 





Canadian production of thorium salts will begin next 
January if newly-formed Rio Tinto Dow Ltd. gets a pro- 
jected $1-million plant at Blind River, Ont., built on 
schedule. The new firm was formed by Rio Tinto Min- 
ing Co. and Dow Chemical of Canada to produce 
thorium and rare earths from uranium mining Laat 
ucts in the Blind River—Algoma area. Initial production 
of the plant will be 100-200 tons/yr of crude thorium 
concentrates, refined metallurgical-grade thorium sulfate 
and thorium oxide. 


Uranium News the World Around 





Degussa of Wes: Germany has obtained exclusive eval- 
uation rights froin Spain’s AEC on a Spanish patent on 
a new U-refining method . . . Southwest England— 
Cornwall, Devonshire and Somerset—are being pros- 
pected for uraniun:; air surveys have resulted in some 
exploratory drilling, and abandoned mines are being re- 
opened . . . Shinkolobwe, world’s richest U-mine in Bel- 
gian Congo, has already yielded 373,205 tons of U-ore, 
bearing 9-10-Ib/U per ton of ore . . . Soviet geologists 
are reported to have made several rich strikes in Bul- 
garia, 45 mi from Sofia. They have cordoned off the 
whole area . . . Danish researchers are studying Green- 
land ores to determine if they warrant building a full- 
scale U-ore processing plant there . . . Japan’s Atomic 
Fuel Corp. will import 1,250 lb of semi-refined natural 
uranium—‘“yellow cake”—from Canada for refining at 
the pilot plant at Tokai-mura . . . Spain’s Cortes has 
passed a a permitting private mining companies to 
prospect for and mine radioactive minerals. 


Austria Finishes Heavy Water Plant 


The Austrian Nitrogen Works Co. of Linz has com- 
pleted a pilot plant for heavy water production, and 
plans an industrial-size one, as part of its effort to enter 
the nuclear materials field. 
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News in Brief 


Martin Reorganizes, Rauth New Head 


Martin Co. has quietly reorganized its nuclear division, 
creating five departments under a new division head: 
J. Donald Rauth, formerly procurement director. He 
succeeds Tibor F. Nagey, new director of research at 
Allison division of General Motors. New department 
heads under Rauth are John C. Robinson, reactor com- 
ponents; Jerome Morse, isotopes; Fred C. Hittman, re- 
actor systems; Jack Hunter, engineering; C. C. Christen- 
sen, nuclear sales. The reactor systems group will con- 
centrate its efforts on development of stationary power 
reactors in the 100 Mw/(th) range, on portable power 
reactors and on heat reactors. Nuclear components, 
under Robinson, will produce fuel elements, reactor con- 
trols and control rods. A new department—propulsion 

will be activated as soon as a program can be estab- 
lished and a capable man can be found to run it; Mar- 
tin is already in the nuclear aircraft program but plans 


to enter other nuclear propulsion fields, including 
rockets 


Al, Aerojet Expand 

Atomics International's $2-million remote handling facil- 
ity, to be completed May 15, 1959, was begun by 
Bechtel Corp. Part of a building program at Al's Santa 
Susana, Calif., field labs (NU, June 58, 27), it will in- 
clude four hot cells for research on sodium and organic 
reactors . . . Aerojet-General Nucleonics has designed a 
24,000-sq ft engineering office and an 18,000-sq ft lab 
and shop for its San Ramon, Calif., facilities for ex- 
panded reactor production. Occupancy is expected this 
fall, when AGN will expand from 250 to 400 em- 


ployees. 


General Atomic Moves In 


At last, 250 staff, equipment and head offices of General 
Atomic moved from temporary quarters in the old 
Barnard school in San Diego into their new $10-million 
quarters: the John Jay Hopkins Laboratory for Pure and 
Applied Science on Torrey Pines Mesa in northern San 
Diego (see photo). Design of the facility embodies the 


concept of — of many scientific disciplines for 


easy contact and exchange of ideas, thus, the central 
building will contain the library and cafeteria. The two 
surrounding arcs contain 80 labs. At rear, the experi- 
mental building; at right, a two-story administration- 
engineering building. In the 240,000 sq ft of the en- 
tire complex are a critical assembly, a TRIGA reactor, 
controlled fusion experimental ap tus and a linear 
accelerator. The last unit will be completed this month. 


Fluor Gets AEC Nod on Waste System 

AEC has authorized Fluor Corp. to proceed with a 
$300,000 waste calcination system at the National Re- 
actor Testing Station. The work will be done under a 
modified contract originally covering only a feasibility 
study. Calcination of fission products will permit stor- 
age in dry underground vaults, saving space and easing 
handling. 
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Nebraska Dedicates Atomic Station 

At ground-breaking ceremonies one mi north of Hallam, 
Neb., Consumers Public Power District dedicated its 
newest plant as the Sheldon Station in honor of C. C. 
Sheldon, treasurer and member of its first board of di- 
rectors. The plant will go into operation in 1961 as a 
100-Mw(e) conventional steam plant; alongside the 
boiler (and feeding a common turbine: NU, Feb. ’57, 
R2) will be built a 75-Mw(e) Atomics International 
sodium-graphite reactor, to be completed in 1962. 


News from State Houses 

Gov. Albert Rosellini of Washington has set up a coordi- 
nator-council type of organization like that of Ohio (NU, 
March ’58, 24) to regulate state atomic activities. Co- 
ordinator is Gordon Cochrane, of Hanford’s technical 
staff; councillors are Paul J. Raver, Seattle City Light 
Co., chairman; Edward Wells, Boeing; Milo Harris, 
State Medical Ass’n.; W. E. Johnson, Hanford general 
manager; and H. de Wayne Kreager, State Dept. of 
Commerce . . . Gov. Robert Meyner of New Jersey has 
signed legislation creating a five-man commission to reg- 
ulate radiation sources, working with state health and 
labor units . . . The Atomic Industrial Forum has pub- 
lished a 44-page survey of state activities in the atomic 
field. 


Reactor Grade Zirconium Offered for Export 

Hafnium-free zirconium oxide and tetrachloride are 
available in tonnage quantities for export to free-world 
nations, Columbia-National Corp. announced. With no 
substantial production of Hf-free Zr sponge known out- 
side the U. S., this for the first time makes possible 
production of reactor-grade Zr = and mill products 
by foreign firms with Kroll-process facilities. 


Study Sees Economic Power by 1980 

That elusive goal, economic nuclear power, will be 
reached before 1980, the latest of the National Plan- 
ning Ass’n.’s atomic surveys shows. In 1980: 20% of 
all electric power generation, and % of power plants 
built, will be nuclear; power cost will be 6 mills, and 
the nuclear industry will have a $10-billion capital in- 
vestment. 


Bill Would Aid Universities with Reactors 

JCAE has held hearings on Sen. Clinton Anderson and 
Rep. Melvin Price’s bills to facilitate indemnity coverage 
for universities having research reactors, by exempting 
them from the obligation to carry private liability in- 
surance as a prerequisite to qualify for federal in- 
demnity under fast year’s Price-Anderson law. 


Phillips Opens Big U-Mill 

Operations have begun at Phillips Petroleum’s 1,725 
tons/day ore-processing mill 25 mi north of Grants, 
N. M., in the Ambrosia Lake area. The mill's output 
will be sold to AEC under a contract running through 
1966. 


NACA Gets Construction Permit 

AEC has issued a construction permit to the National 
Advisory Committee for Aeronautics for its planned 60- 
Mw/(th) materials testing reactor to be built near San- 
dusky, Ohio, a site AEC’s safeguards committee had 
criticized (NU, Jan. ’58, 20). The $10.8-million facility 
for nuclear plane research is to be ready by late 1959. 
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Nuclear Icebreaker Bill 
Progresses in Congress 

The Senate received a favorable 
committee report on the House- 
assed bill for a U. S. nuclear ice- 
reaker, is expected to give it final 
—— this month. Planning for 

e ship is already underway; its 
size will depend on its mission— 
how many helicopters it should 
carry, how much scientific equip- 
ment, whether it will operate in the 
Arctic or Antarctic. 


Protestant Church Weighs 
Reactor Gift to Japan 


The Protestant Episcopal Church's 
joint commission on peaceful uses of 
atomic energy is recommending that 
the church give a $400,000 research 
reactor to St. Paul's University, 
Tokyo, “in the name of the whole 
church.” The reactor would also 
make radioisotopes for clinical use 
at St. Luke’s Hospital in Tokyo. 
Both university and hospital are 
maintained by a Japanese 5 ane of 
the Anglican Communion. 


Top Officials Resign 
At Metals & Controls 


Both Rathbun Willard, board 
chairman of Metals & Controls Corp., 
and Carroll Wilson, president, have 
given up their positions. Rathbun, 
76, a founder of the firm in 1916, 
retires; Wilson, AEC’s first general 
manager and president of M & C 
since 1956, resigned and was named 
chairman of an advisory commit- 
tee. George L. Williams, treasurer 
of the firm, becomes acting president 
of both M & C and its subsidiary 
M & C Nuclear Co. 


AEC Publishes Massive 
Compendium on Fallout 


A 610-page, four-volume encyclo- 
pedia on fallout called “Environ- 
mental Contamination from Weapons 
Tests” (HASL-42) has been pub- 
lished by AEC’s Health and Safety 
Laboratory. Subtitled “A Compila- 
tion of Data Concerning Transport, 

ition, Distribution and Biolog- 
ical Uptake of World-Wide Radio- 
active Fallout,” its first two volumes 
contain compilation of fallout-moni- 
toring results, particularly on stron- 
tium-90 and cesium-137; the last 
two contain bibliographies and 
papers not in the open literature. 
The work seeks to bring up to date 
the massive fallout hearing record 
ublished by the Joint Committee 
year. It is not yet, but will 
soon be, on public sale. 


NUCLEONICS Statistics of the Month 
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Nuclear Contracts *— 
Contracts awarded for federal projects ($10*) 
Proposed construction, privately-owned ($10*) 
Contracts awarded, private work ($10*) 
Backlog of private projects ($10°) 


Latest 
month 


10,501 
0 
1,000 
249 





Access Permits tT— 


Access permits issued 
Total access permit holders 


24 





Isotope Use T— 
Applications for isotope use 
Cumulative total of isotope users 
Oak Ridge National Laboratory shipments 
Public and private export shipments 


286 


578 
3,750 
1,306 

238 


82 





Employment t— 
AEC employment 
Construction and design contractors’ employment 10,328 


Total operating contractors’ employment 
Production workers 
Research and development employees 
Miscellaneous workers 


6,815 


113,686 
51,400 
45,087 

6,871 


1 


6,905 
10,265 
13,355 
51,848 
44,760 

6,482 


6,823 
14,369 
98,176 
50,525 
40,780 

6,871 





U. S.-built Reactors +— 
Power, domestic 
Power, for export 
Power experiments and pilot plants 
Military and naval 
Research and test, domestic 
Research and test, for export 
Foreign-built Reactors $— 


Power, domestic 

Power, for export 

Research and test, domestic 
Research and test, for export 


Operating Building Contracted 


28 
6 


0 
14 
6 


1 
2 
10 
1 


* From Construction Daily, 2 McGraw-Hill periodical ¢ From AEC { nuGzzonics figures 
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ACL 


PRESENTS (im Occ 
“SPECTRUM 
ANALYSIS... 
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GENEVA 
September 1-14 


See the Improved RCL 256 and RCLiac 128 at 
Geneva. Visit RCL’s Booth — Booth 9—for a 
demonstration of the two finest analyzers avail- 
able today. 


ae 
um An is 
penta oh _ PESEARCH . . . EXPERIENCE . . . SURVEY... 
y Mu anne YIELD IMPROVED RCL 256 


ve 
Analyzers The Improved RCL 256 is the result of years’ of 
research and manufacturing experience plus a 
customer survey to determine the needs of multi- 
channel analyzer users. This combination has 
enabled us to produce what many consider the 
finest analyzer available today. 


RCLiac 128—THE ULTIMATE IN RELIABILITY 


Transistorization has made the RCLiac 128 the 
ultimate in reliability. Scientists who desire this 
precision reliability should see the RCLiac in 
operation at Geneva. This combination scaler- 
analyzer performs every operation from gross 
counting through scintillation-spectroscopy. 
Numbers and spectrum may be photographed 
from cathode ray tube, making electro-mechan- 
ical printers unnecessary. Plug-in module con- 
struction precludes obsolesence. 


RADIATION COUNTER LABORATORIES Inc. 


Nucleonic Park, Skokie, Illinois, U.S.A. 





Visit RCL— Booth 9 — at Geneva 





ACIS 
LATEST 
DEVELOPMENT 


The Result of 

8 Years Research 

ALL GLASS 

HALOGEN COUNTERS 








200 volt minimum plateaus... 

High Temperature Operation — 

280° C for 250 days with no 

change in operating characteristics 

. . . Non-Photosensitive . . . 

Less than 3 per cent plateau 

slope . . . Infinite Life . . . Student Proof 


FOR USE WITH 

(A) SHIELDS 

(B) HAND AND FOOT MONITORS 
(C) DOORWAY MONITORS 

(D) SCALERS 


SURVEY METERS 
PROSPECTING INSTRUMENTS 


Write RCL today for detailed 
information regarding 
construction and operating 
characteristics of these 
Halogen Counters. 


TRANSISTORIZED FAST-SLOW 
NEUTRON SURVEY METER 
Gives 10 Times Greater 
Neutron Sensitivity 

than previous models. 


AT NEW LOW PRICE $775. 


Volume sales have resulted in 
production economies and 
new low prices. 

Also available as Fast Neutron 
Survey Meter at $675 

or Slow Neutron Survey Meter 
for $650. 

Write RCL for National Bureau of 
Standards’ calibration 

of the Fast-Slow 

Neutron Survey Meter. 





Visit 
Booth 9 at 
Geneva 


RADIATION COUNTER 
LABORATORIES inc. 


Nucleonic Park, Skokie, Illinois, U.S.A. 





THE PEACEFUL ATOM 


...no basic discovery ever came so far, so fast 


Power Plants Take Shape, 
Nuclear Knowledge Spreads 
+ aaa the World 


Fr 1an’s first early experience with 
Fi ind the Wheel to the indus- 
took many thousands of 

knowledge of atomic 


han 20 years old—yet this 


construct 
America’s first private-utility power for 
consumer use from a non-military 
nuclear reactor. 

Atomics International built and oper- 
ates the SRE for the Atomic Energy 
Commission. Soon a great new 75,000 
kw power station will rise from the 
plains of the Middle West. Its heart 
will be a Sodium Graphite Reactor 
based on the SRE, built under AEC 
contract by Al for Consumers Public 
Power District of Nebraska. 

OMRE exceeds expectations 
Another AI power reactor project for 
the AEC is the Organic Moderated 
Reactor Experiment (OMRE), which 
has been in operation since September 
1957. The highly satisfactory perform- 
ance of the OMRE has clearly demon- 
strated the technical and economic 
suitability of this reactor type for imme- 
diate use to generate electrical power. 
Construction of the first Organic Mod- 
erated Reactor central power station 
will begin shortly at Piqua, Ohio. 
Nuclear ship propulsion studies indi- 
cate another promising use for the 
Organic Moderated Reactor 


Ameri- 
es at the flick of a switch. 
ernational is helping to 

rapid advance into the 


idy used by many 


Important new concept 

Southwest Atomic Energy Associates, 
a group of fifteen investor-owned 
utility companies in seven states, have 
signed a multi-million dollar contract 
with Atomics International to develop 
a new type of power reactor—the 


Sodium reactor successful 

On July 12, 1957—just fifteen years 
after Fermi’s first chain reaction—elec- 
flow from the Sodium 
ment (SRE) to homes 
It was 


tricity Degan to 
or Exper 


Fernando Valley. 


Advanced Epithermal Thorium Reac- 
tor (AETR). Studies are directed to a 
target plant capacity of 200,000 kw 


Atoms across the sea 
More and more countries are launch- 
ing nuclear power development pro- 


grams. Atomics International has sup- 


plied research reactors for nuclear 
development to Japan, Denmark, West 
Germany, West Berlin, Italy. A low- 
cost Laboratory Reactor for university 
training, compact and simple to oper- 
ate, is also available from AI. 
ATOMICS INTERNATIONAL, P.O. Box 
309, Canoga Park, Calif. Cable address: 
ATOMICS. 


ATOMICS INTERNATIONAI 


A DIVISIO RTH 


AMERICAN AVIATION ! 


PIONEERS IN THE CREATIVE USE OF THE ATOM 
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atalyst erosion of lift pipes and catalyst handling lines no longer is a 
problem with refineries listed below. All have eliminated a costly 
maintenance bottleneck and speeded up turnaround operations by using 


“Dual Metal.” 


In making a “Dual Metal” lift pipe the outer shell of weldable alloy steel is 
poured into a rapidly rotating mold. At the proper time and temperature the 
abrasion-resistant alloy iron core is introduced. The metallurgically bonded 
two metal structure combines the strength and weldability of low alloy steel 


with the superior abrasion resistance of alloy iron. 


In one typical refinery, “Dual Metal” high temperature catalyst pipe showed 
an abrasion resistance of better than 16 to 1 over conventional steel piping. 


“Dual Metal” may be the answer to your abrasion problem. Write today for 
literature and information on the increasingly important part this time 
and money saving process is playing in the refining industry. 


THESE LEADING REFINERIES 


COMPANY ADDRESS TYPE UNIT COMPANY ADDRESS TYPE UNIT 





Torrance, California TCR 
TCC 75 Magnolia Petroleum Co. TCC 75 
TCC 75 1 TCC T-5 
TCC 75 } TCR 
TOC 75 Woods Cross, Utah TCC 45 


Trenton, Michigan TCC 75 General Petroleum Corp. 
Brooklyn, New York 
East Chicago, Indiana 


Buffalo, New York 


Socony Mobil Oil Co., Inc. 
Socony Mobil Oil Co., Inc. 
Socony Mobil Oil Co., Inc. 
Socony Mobil Oil Co., Inc. 


Beaumont, Texas (3 


Standard-Vacuum Refining Co. (Australia) 
Socony Mobil Oil Co., Inc. 

Socony Mobil Oil Co., Inc. 

Socony Mobil Oil Co., Inc. 

Mobil Oil Company, Ltd. 

Mobil Oil Italiana S.p.A. 

General Petroleum Corp. 


Altona, Australia 
Augusta, Kansas 

East St. Lovis, Illinois 
Paulsboro, New Jersey 
Coryton, England 
Naples, Italy 
Ferndale, Washington 


UNITED STATES 


Steel ind libes Cinriwm 


SALES OFFICES: BURLINGTON, CHICAGO, CLEVELAND, HARTFORD, LOS ANGELES, NEW YORK, SAN FRANCISCO, ST. LOUIS 


TCC 75 
TCC 75 
TCC 75 
TCC 60 
TCC 75 
TCC 100 


PIPE & FOUNDR 


1.5. PIPE_J 


Phillips Petroleum Co. 
Phillips Petroleum Co. 


Continental Oil Co. 
Continental Oil Co. 
Delta Refining Co. 


Pontiac Eastern Corp. 


Neste Oy 


BURLINGTON, NEW JERSEY 


Okmulgee, Okichoma 
Westlake, Louisiana 
Westlake, Lovisiana 
Memphis, Tennessee 
Purvis, Mississippi 
Naantali, Finland 


TCC 45 
TCC 60 
TCC 75 
TCC 20 
TCC 100 
TCC 45 


y co. 





“DUAL METAL” CENTRIFUGAL CASTINGS: SIZE RANGES 


OUTSIDE DIAMETER: 6” to 50” WALL THICKNESS: ¥2” and up 


LENGTH: Up to 16 ft. , 4 Below. Photomicrograph 
TYPICAL OIL INDUSTRY APPLICATIONS: : showing the bond or 
Catalyst Lift Pipe, Depressurizing Pipe, Catalyst fusion zone between the outer 
Transfer Lines, Slush Pump Liners, ond inner metals. The mild etch required 
Valve Nozzles, Extrusion Liners, etc. al for the 4120 steel did not attack the 
high chromium iron. 

Etched — 100 diometers magnification. 


USE “DUAL METAL” LIFT PIPES 


COMPANY ADDRESS TYPE UNIT COMPANY ADORESS TYPE UNIT 


“ALBATROS” Societé Anonyme Belge Bay Refining Corp. Bay City, Michigan TCC 33 
Hancock Oil Co. Long Beach, California TCC 40 
Chinese Petroleum Corporation Taiwan (Formosa) China TCC 45 
CONDOR S.p.A. Societa’ per 
L'Industria Petrolifera e Chimica Milan, Ital TOC 7 
Tonas City Refining, Inc Venes City, Tones Nendiiow The Standard Oil Co. (Ohio) Clevelond, Ohio v0 3 
Commonwealth Oil Refining Co., Inc. Ponce, Puerto Rico Houdrifiow Greot Northern Oil Company St. Paul, Minnesota TCC 100X 
Salt Lake Refining Co Salt Lake City, Utch Houdriflow American Petrofina, Inc. Mt. Pleasant, Texas TCC 60 
Pure Oil Co. Smith's Bluff, Texas Tcc Refinaria e Exploracao 
The Shamrock Oil & Gas Corp. Sunray, Texas Houdriflow de Petroleo Uniao S.A. Coapuova, Brazil TCC 120 
Purfina Italiana S.p.A. Rome, Italy tcc 11 Turkiye Petrolleri A.O. Batman, Turkey TCC 20 
Genoa, Italy Tec 11 Erdol-Raffinerie Emsiand Lingen, Germany Houdrifiow 


pour le Raffinage de Pétrole 
Installations Pétroliféres Anvers-Kiel, Belgium Houdriflow 
The California Oil Company Perth Amboy, New Jersey Houdrifiow 


Cross-section view of dual metal piping consisting of a 
weldable SAE 4120 steel outer shell and a metallurgically 
bonded inner layer of high carbon-high chromium abrasion 
resisting iron. Photograph actual size. Composition of the 


hard inner layer: 


Si Cr 
85 29.36 











Reactor 


Components Systems 


United 


FOR YOUR 


NUCLEAR PROGRAMS 


. a reliable subcontractor for control rod drive mecha- 


nisms, refueling systems, valve actuators and special remote operat- 


ing equipment 


.. . offers the experience, special skills and complete 


integrated facilities of their Atomic Power Department to the 


nuclear industry 


- and to you. 


We would welcome the opportunity to discuss your particular 
problems or requirements in the development of reactor compon- 
ents for your nuclear programs. 


Hermetically sealed control rod 
drive mechanism using a 60 
cycle power supply to meet 
U. S. Navy requirements. 








CONTROL ROD DRIVE MECHANISMS 
In addition to design, development and manufacture 
of control rod drive mechanisms to your submitted 
specifications . . . United’s continuing research has re- 
sulted in the development of the United Harmonic 
Drive principle — a method of transmitting power 
through steel walls by controlled deflection waves that 
produces positive linear motion. Using the new prin- 
ciple, the control rod drive mechanism wall is de- 
flected within endurance limits of suitable materials, 
engaging the lead screw and actuating the control rod. 
The United Harmonic Drive principle gives precise 


RE WR AR Cn... 


1 inch globe valve with a hand 
eperated United Harmonic 
Drive actuator. The actuator is 
adaptable to motorized opera- 
tion. 


motion control with positive position indication and 
offers mechanism and system cost savings. 


HERMETICALLY SEALED VALVES 
United’s Harmonic Drive principle has also been ap- 
plied to valve actuation. The new principle uses a 
United Harmonic Drive linear actuator to position 
the valve plug. Test results on a hermetically sealed 
valve for design pressures up to 3000 p.s.i. at 600°F 
have proven reliability. United Harmonic Drive is 
readily adaptable for a wide range of valve sizes. 


a ne 2c? Sa 





REFUELING SYSTEMS 

United’s experience in the design and development of 
both wet and dry reactor refueling systems includes 
such projects as submarine reactors, two shipboard re- 
ictors and the first large scale commercial nuclear 
power plant (PWR). 


Systems designed and built by United: 


Equipment for replacing individual reactor core ele- 
ments within the submarine Triton’s hull. 


Manually operated equipment for shipboard reactors 
zy an underwater periscope for positioning. Equip- 
nent is segmented for easy installation and storage. 


Refueling system for the PWR at Shippingport, 
Pennsylvania. Remote controlled handling tool is 
guided down through 30 feet of water, through 

vessel head to the hot core. Precisely locates and 
easily extracts or inserts any of 145 fuel cells even 
those which are offset sharply from one of the 


10 access ports. 


WRITE FOR illustrated folders that 
e full information and specific 
details on the equipment 

and components shown. 


PWR handling crane and extraction 
tool as installed at Shippingport, 
Pennsylvania site. Trolley structure 
traverses canal length ond supports 
vertically sliding extraction tool. 


SEAL WELDING AND 
Cutting machine CUTTING EQUIPMENT 
The design and development of automatic seal 
welding and cutting equipment for nuclear reactors 
is an important activity at United. One such de- 
velopment involved the design and manufacture of 
cutting and welding equipment using consumable 
inserts for the U.S. Navy submarine Triton (S4G). 
Equipment will cut and re-weld 11 inch diameter 
welds on the control rod drive mechanisms at the 
various angles. A control unit provides automatic 
sequencing of welding operations and the design of 
the welding unit allows use in spaces as close as 
1%4 inches trom weld to adjacent mechanisms. 
Equipment can be operated with any or all control 
drive mechanisms in place and its reliability elim- 
inates the necessity for radiographic inspection. 


ATOMIC POWER DEPARTMENT 
BEVERLY, MASSACHUSETTS 


ian Men we ee CP ee 





TRIL ; 


WORLD WIDE SERVICE FOR 









































Bh ie i ee 


Reliable, accurate reactor instruments for use as individual compo- 
nents in “customized” systems . . . reactor instruments to ORNL specifi- 
cations, or to your own specialized designs. Perhaps best of all is 
that we're in production and can ship all these and mony other 
types. Bring your reactor instrument problems to Victoreen, the 
specialists in reactor instruments and instrumentation 


LOGARITHMIC COUNT 
RATE METER 


AID LINEAR AMPLIFIER 


Model 727 (ORNL Q14548) 

Logarithmic Count Rate Meter. Wide < Amplifies low 
range, five decade instrument for use level signal pulses from radiation 
with ali types of radiation detectors t s ° 

Range 10 to 1,000,000 counts per 

minute. 





DD-2 NON-OVERLOAD 
LINEAR AMPLIFIER 


Medel 751 (ORNL Q1593) 
OD-2 Non-Overioad Linear Amplifier 
for scintillation spectrometry, reactor 
control, etc. and other applications 
requiring high gain, fast resolution 
good linearity, and fast overload 
recovery 


SINGLE CHANNEL 
DIFFERENTIAL ANALYZER 


Model 695 (ORNL Q1192) 


Single Channei Differential Analyzer 
A differential pulse height analyzer 
for separating pulses of varying 
amplitudes 


VICTOREEN 


WORLD‘'S FIRST NUCLEAR COMPANY 


HI-SPEED SCALER 


Model 762 (ORNL Q1743) 


One microsecond Hi-Speed Scaler is 
designed for counting pulses from 
nuclear detectors. Permits counting 
pulses at high rates with extremely 
low coincidence loss. Use of decade 
counting circuits increases reliabil- 
ity and gives low power consumption 


HIGH VOLTAGE 
POWER SUPPLIES 


Medel 683 


Ultra-Stable Hi-Voltage Power Supply 
Stabile and regulated power supplies 
of all types for precision scintilia- 
tion spectrometry as well as Geiger 
and proportional counting. Continu- 
ously variable over wide range of 
voltages 


ee EEE «EE 
AREA MONITORS AIR PARTICLE MONITORS 
RADIATION MONITORING 


H | i! ) 
— To detect, measure, record or 
i Qeere 


control radiation of almost any 
4 : type or intensity with com- 

plete systems to AEC specifico- 

tions — that’s port of Victoreen’s 

radiation monitoring story. So 

no matter what your radiation 

monitoring problem, it will ORNL Q1740) 

probably pay you to check Flexible , , sir particte 

with Victoreen first monitoring s s to AEC require monitoring units to latest ORNL 
ments for radiation monitoring from f 
a single 


WATER MONITORS 
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ul 
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FISSION PRODUCTS MONITORS NEUTRON MONITORS 


- 


: . 
~ >a 


A reliable monitoring system based Fast and thermal! neutron mon For monitoring radioactive liquids in Designed for continuous monitoring 
on MTR design at idaho Falls for de- systems designed for b shiel pipes, pools and streams or other f radioactive stack gases. Contains 
tection of fission product activity in studies tocations iit-in alarm system to operate ex 
coolant stream ternal contro! circuits 





. ‘ Write for this NEW 
; : e - Bt iitte.\s.\kele 
The Victoreen Instrum ; 


p WIDE $e 43.060 
| d 80. oug venve * Clevelan Ohio 
Al ; RY 5806 Hough A c d3 
ae 


of Nucleonic 
and Electronic Equipment 


Represented Internationally by 


TERMINAL FRRADIO INTERNATIONAL LTD. 


135 Liberty Street, New York 6, N.Y., U.S.A. «+ Cable: TERMRADIO « Phone: WOrth 4-3311 
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FERN) Sets he Pace 


METAL FORMING EQUIPMENT 
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PRECISION 


Fenn manufactures a complete line of 
precision engineered Rolling Mills for 
rolling ferrous and nonferrous metal, in- 
cluding the newest alloys, in sheet, strip, 
wire or rod. There is a wide range of sizes 
and types for practically every rolling need 
from heavy breakdown to high speed wire 
flattening. Fenn mills incorporate work 
rolls from 3” to 20” diameter with maxi- 
mum separating force at 100 FPM from 
19,000 to 1,750,000 Ibs. Fenn laboratory 


ROLLING 


MILLS 


models are widely used in metallurgy, 
atomic research, and pilot run develop- 
ment. The inherent design of Fenn mills 
achieves great flexibility and extremely 
high separating forces. Illustrated is a 
Fenn heavy duty breakdown mill with 16” 
diameter rolls, used for the initial heavy 
breakdown of fuel element materials by a 
leading producer in the atomic energy field. 
Consult with Fenn’s engineering service on 
your requirements or write for catalog. 
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Diegrom reprinted with permission from NUCLEONICS 


One AEC Solution 
To Radioactive Waste Storage 


Storing radioactive wastes underground in huge 750,000 gallon double- 
bottomed steel tanks, as shown above, is one solution to the waste disposal 
problem at the AEC installations at Savannah River, S. C. and Hanford, Wash. 
Internal cooling coils take away the heat generated by radioactive decay. 
Remote handling protects personnel from high activity levels. 

Graver has fabricated and erected sixty-eight such waste storage tanks for 
these nuclear installations. Special fabricating methods and field-erection 
techniques were required. For example, shop fit-up of the curved bottom plates 
expedited field assembly of the tanks. 

The century-long experience of Graver in fabricating steels and alloys for 
a huge variety of processing equipment, pressure vessels and storage tanks 
admirably qualifies it to build for the future with America’s important nuclear 


industry. 





etn a a er ; 
Seilding for the Future on GRAVER JANK & MFG.CO..[NC. 
el EAST CHICAGO, INDIANA ~ NewYork « Philadelphia 
Edge Moor, Delaware « Pittsburgh « Atlanta « Detroit » Chicago 
Tulsa « Sand Springs, Oklahoma « Houston « New Orleans 

Los Angeles « Fontana, California « San Francisco 
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missing piece for 
your nuclear 


engineering projecttars 


“aa 
For detailed dota on J 
+> 3 

Alite and Alite Ceramic-to-Metal} « 


technical 


Seals, write 
ond A-20R. 


In designing nuclear reactors and 
associated equipment for power, 
propulsion or research, you may be 
dealing with problems of tempera- 
ture, pressure and corrosive conditions never met 
ALITE 


possesses many superior physical and electrical 


before. the high-alumina ceramic that 


properties—may have the specific characteristics 
needed to help you solve any number of those 


unusually difficult and critical design requirements. 


For example, if you are seeking an exceptionally 
strong. hard, non-porous material that must retain 
high mechanical or dielectric strength at tempera- 
tures up to 1300°-1600°C; that has high resistance 
to nuclear radiation, corrosion, abrasion and 
thermal shock; that can be produced to precision 
tolerances: that can be metalized and brazed to 
metal to form rugged, vacuum-tight seals—it is 
possible that Alite will give better results than 
any other material. 


Frankly, we're not certain just where this versatile 
material might fit into your program. We do 
know that Alite has proven useful in various 
reactor structural components and as a crucible 
material for processing various reactor materials. 
If you would like to explore the possibilities of 
applying Alite to your nucleonic design prob- 
lems, our ceramics specialists will be happy to 
study your requirements and assist you in every 
way possible. 
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nuclear instruments 


Non-Overload 


Amplifier 


and Single Channel 
Pulse Height 


Analyzer 


Model N-302 


For: Scintillation Spectroscopy * Single Component Monitoring * Proportional Counter Pulse Analysis 


* Amplifier: Risetime, 0.2 microsec- 
onds; feedback stabilized gain, 20,- 
000 max. {10,000 max. with |! 
microsecond delay line clipping); 
0-100 volts output with better than 
0.2% linearity; handles large over- 
loads with minimum base line shift. 


* Pulse Height Selector: Resolving 
time, 1.2 microseconds; 0-100 volt 
base line with 50 millivolt per day 
stability; 0-10 volt window with 
1% stability at 1 volt; rate de- 
pendence, less than 10 millivolts 
window shift at 200,009 C.P.S. 


See us at the Geneve 


Regulated 
High Voltage 


Power Supply 
Model N-401 


Continuously Variable * The Ultimate in Stability 


* The Model N-401 is a new con- 
cept in regulated power supply de- 
sign—it provides up to 5 MA of 
current and negative or positive DC 

t ti ly variable from 





500 to 1800 volts. 


® Unmatched stability against line 
change; less than 0.003% per volt— 
Regulation, 0.0025% per MA @ 


1000 volts—Output impedance, 2.5 
ohms. 


* Low noise and ripple; less than 1 
MV RMS. 


® Designed for use with scintillation 
and proportional counters or for gen- 
eral laboratory use—anywhere the 
ultimate in stability is required at a 
reasonable price. 


These are only two of the many outstanding Nuclear 
Instruments produced by Hamner. Others include 


Mercury Switch Pulsers, Scalers, 


plier Preamplifiers, 


Logarithmic 


Photomulti- 
Count 


Rate Meters, 500-5000 volt high cur- 


rent supply for photomultipliers. 


outstanding in 
PRECISION & STABILITY 


® Combination provides the ultimate 
in reliability and stability. Designed 
to handle most pulse amplification 
and height analysis problems encoun- 
tered in the nuclear field today. 


WRITE FOR 
DESCRIPTIVE 
BROCHURES AND PRICES: 


Hamner Electronics 
Co., Ine. 


P.O. Box 531, Princeton, N. J. @ PEnnington 7-1320 
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CONVENTIONAL 


~OVVE 


Kaiser Engineers can design and build you a better 
power plant, sooner, for less. 


960.000 pounds/hour steam generator pliant producing 
process steam, compressed air and 31,250 KW of elec- 
tricity for alumina pliant. Designed and built by KE. 


A 475,000 KW power plant in Louisiana. America’s 
Engineering Test Reactor in Idaho. A 100,000 KW 
industrial steam power plant in Pennsylvania. The en- 
gineering study for the AEC's Gas Cooled Graphite 
Moderated Power Reactor. A $10,000,000 dual- 
purpose process steam and power plant. New nuclear 
development projects in Europe, Asia and Latin Am- 
erica. This is Experience—electric power from both 
nuclear and fossil fuels. To which Kaiser Engineers 
couples Ingenuity to pioneer, to develop new methods, 
to achieve better plants, quicker, for less. For experi- 
ence, ingenuity, and a cost conscious approach, call 


or write KE. Today. 


wer nees KAISER ENGINEERS ““2itssss-contcte™ 


Division of Henry J. Kaiser Company - Oakland 12, California - New York, Pittsburgh, Washington, 0.C., 


Buenos Aires, Calcutta, Dusseldorf, Montreal, Rio de Janeiro, Sydney. Tokyo 
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if it has to do with isotopes 
in ~ 


ee 





ee 


Picker makes and markets 
radiographic equipment 
using Cesium 137, Cobalt 60, 
Iridium 192 and 

Thulium 170. Various units 
safely contain isotope 
sources ranging from 
millicuries to kilocuries with 
radiation-yields up to 1,000 
RHM. Apparatus size 
ranges from lightweight 
portable models up to 

the massive CYCLOPS 
you see here. Each is 
selfcontained: requires no 
power or water lines. 





Simultaneous one-shot radi- <a pager oe — 
ography of multiple castings grapas entire girth weid o 


thick stainless steel castin 
Tech/Ops Iridiu 92 unit. — . casting. 
ech/Ops Iridium 192 uni Tech/Ops Cobalt 60 Unit. 


The 1,000 RHM output of the Picker CYCLOPS Cobalt 60 
Mobile Unit can radiograph steel up to a foot thick (sections 
6 inches thick take only 15 minutes). 





—___» 
encapsulation ‘ 





and hot cell oe 


Picker is prepared to 





Picker Cobalt 60 HOTPOT flux 

can reach a million roentgens per 
hour. It is no bigger than a desk 

and safe enough to keep in 

your laboratory or office. 


encapsulate large or small sources 
(Cobalt 60, Cesium 137, Iridium 192) 
in shapes and yields tailored to your needs. ‘\ 


provide custom-built or standard irradiators 


(like the HOTPOT here) 
for use in research laboratories. 


test-irradiate your materials 


in our own hot cell at standard charges 


based on total “dose” delivered. 











Briefed above are some ramifications of 
Picker isotope facilities. Any local Picker 
Office will be glad to work with you 
concerning any phase of these inclusive 
services. Or write us... 


Picker X-Ray Corporation, 25 South Broadway, White Plains, N. Y. 
Picker X-Ray Engineering, Ltd., 1074 Laurier Ave. W., Montreal, Canada 
Picker International Corporation, 19 South Broadway, White Plains, N. Y. 





it has to do with PICKER 


e—— 


nuclear 
instrumentation 
The Picker hallmark on Nuclear Instruments is dependable ~-—.._ 
assurance of up-to-date apparatus soundly designed, well made and 
backstopped by the trained Picker service organization with 
local service depots everywhere. 

DECADE SCALERS RADIATION SURVEY METERS 

San ae NRE STs SPECTROMETERS 

SCINTILLATION SCANNERS 


= . MOBILE SUPPORTS FOR PROBES 
WELL-TYPE SCINTILLATION AND INSTRUMENTS 


DETECTORS . . ; 

: ’ ACCESSORIES AND SUNDRIES 
SCINTILLATION PROBES phantoms, shields, sample vessels, 
everything needed in the Nuclear 


HIGH VOLTAGE SUPPLIES ff §f Clinical Laboratory 
RADIATION DOSIMETERS 











RATEMETERS 


Mobile Picker Probestand 
with Scaler and High . 
Voltage Supply. 








; equipment for 

\_ Padiation therapy 
You'll find Picker Isotope Equipment for re EES: 
radiation therapy in hospitals and cancer se See 

centers the world over. Units for "ae 
Cesium 137 and Cobalt 60 carry 

sources of 1,000, 2,000, or 

3,000 RHM in ceiling-hung ' 

or vertical floor stand or } ) 

rotating yoke supports. a vg A 

All highly regarded for the 

easy positioning-to-patient and 

dosage-accuracy they provide. 











Picker C-1000 Cobalt 60 Therapy Unit 
on rotating yoke support. Superb facilities 
for either fixed beam or rotational technics. 





advertisement 


RARE EARTHS AS NUCLEAR POISONS 


Cost and availability are no longer problems 


Significant developments in the cost 
and availability of the neutron absorb- 
ing rare earths are redirecting the at- 
tention of control rod designers to the 
use of these materials as poisons in nu- 
clear reactors. 

Early interest in the rare earths was 
centered in europium because of its su- 
perb neutron absorbing properties and 
extended life. At that time, all the high 
cross section rare earths were scarce 
and expensive, and the metallurgical 


problems were relatively unexplored. 


PRODUCTION FROM ION EXCHANGE 


Since then, considerable experimental 
work has been devoted to development 
of practical fabricating techniques 
and the improvement of separation 
processes. Lindsay pioneered the first 
commercially installed ion exchange 
plant for the production of rare earth 
oxides in purities up to 99.99% 

Now, more than 100 columns with 
large production units of eighteen inch 
and sixty inch diameters are in continu- 
ous operation at the Lindsay plant. All 
the important neutron absorbing rare 
earths are now available, not only as 
the oxide which can be custom made 
with regard to density and particle size, 
but also as the boride, disilicide, or 
metal. 

One important by-product of the ad- 
vances in separation technology is that 
several of the rare earth absorbers have 
become common materials. The prices 
of oxides of gadolinium, samarium, er- 


bium, dysprosium and europium have 


TRONA 


a report by LINDSAY 


all tumbled sharply. Only europium is 
priced above $1 per gram; samarium 
and gadolinium are but a few cents per 
gram. 

We know of course that europium is 
the most effective control rod material, 
but because of its scarcity, it will al- 
ways be the most expensive rare earth 
absorber. Control rod designers now 
need to consider price, as well as prop- 
erties, when selecting rare earth mate- 
rials as control rod poisons. 

Except in high flux reactors requir- 
ing few control rods. it is uneconomic 
to use europium as a primary poison; 
most commercial reactors do not need 
it except for its ability to absorb 
é pithermal neutrons. Therefore, we 
suggest that control rod designers con- 
cerned with fluxes of about 2 x 10'% 
consider gadolinium as their primary 
poison, with samarium, dysprosium, 
erbium, or europium as additions to 


achieve desired rod worth. Where both 


THORIUM . 


Lindsay is the world’s largest producer 
of both rare earth and thorium chemi- 
cals. Thorium and thorium oxides are 
being used and proposed more and 
more in new reactors in spite of the 
temptation to use uranium in order to 
capitalize on the temporary high buy 


back price for Pu. Thorium materials, 


PLEASE ADDRESS INQUIRIES TO 


| INDSAY (CHEMICAL | )IVISION 


cost and performance are factors, the 
rare earths are no longer exotic, but ac- 
tually superior to other materials. 
Furthermore, the prices quoted for 
certain mixtures of the rare earths may 
be well below those quoted for each 


material separately. 


AMPLE CAPACITY TO MEET DEMAND 


Lindsay has expanded production facil- 
ities and has ample capacity to meet 
anticipated demand for neutron 
poisons in the foreseeable future. Our 
technical staff is familiar with both con- 
trol rod and rare earth separation tech- 


nologies 1 is available to help you 


select the most economical mixture of 
materials 

We have a wealth of technical data 
and ideas relating to the use of various 
rare earths in control rods, some of 
which is contained in our brochure 
“Rare Earths as Poisons in Nuclear Re- 


actors.” A copy is yours for the asking 


. a superior fertile material 


particularly the metal, can operate at 
higher thermal conditions than their 
uranium counterparts, and show a 
somewhat higher thermal conductivity. 
The » for I 
mal neutron energies than y for any 
other fuel; the Th-U* 
] 


hope for breeding in thermal reactors 


} is much higher at ther 


} cvcle is the best 


American Potash & Chemical Corporation 


272 Ann Street, West Chicago, IIlinois 
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In the design, 
engineering 

and fabrication 

of Pressure Vessels 
for Nuclear 


Reactors 


one stands out...PACECO 


Designers, Builders, Buyers of nuclear power plants! PACECO offers design-engineering experience 
and fabricating skills with reactor pressure vessels unmatched by any other company in the world. 
PACECO has been a part of virtually every project of the Atomic Energy Commission since 1947. 
PACECO designed and built the boiling water reactor vessel for the world’s first privately financed 
nuclear power plant. One of the world’s first aluminum reactor vessels was built by PACECO for 
General Electric...And PACECO is now at work on a 77 ton test reactor vessel for Westinghouse 
Electric Co.'s facility at Waltz Mills, Pennsylvania. This is a record of achievement and experience 
which stands out in the infant industry of commercial atomic power. Here at PACECO is a fund 
of nuclear knowledge from which architect-engineers, contractors and utilities can profitably draw. 


For more information about PACECO's services ond facilities write for Brochure 8-A 


aati PACIFIC COAST ENGINEERING CO. 
O emate, California . New York 17, N.Y 


TYiid- / Dr E East 42nd Street 
hag? (O O “TAILORS OF STEEL” » LAkehurst 2-6100 Oxford 475 











REPRESENTATIVE: Houston 1, Tex., P.O. Box 1035, MOhawk 4-3504 
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leading reactor builder offers 
CAREERS 
in worldwide nuclear projects 


EXPERIENCED NUCLEAR ENGINEERS 





ANALYTICAL 





Degree essential. Experience as required. 

Preliminary Engineering: Conduct preliminary analysis and design of 
overall power reactor systems and components. 

Core Analysis: Includes criticality, temperature, void and power coeffi- 
cients, control effectiveness and fuel cycles. 

Shielding Analysis: Advanced studies and analysis on stationary and 
mobile plants. 

Heat Transfer and Fluid Flow: Steady-state and transient analysis. 
Includes power optimization studies, free and forced convection flow tran- 
sients, boiling, and two phase flow. Advanced analytical methods using 
analog and digital computers. 

Stress Analysis: Structural, thermal, and dynamic stress analysis of high 
temperature reactor systems. 

Systems Analysis: Coordinate engineering on reactor plant design. 
Control Analysis: Reactor kinetics and overall nuclear power plant con- 
trol—hazard analysis—analog and digital computers. 

Operations: Foreign and domestic —for check-out, start-up and customer 
training. Includes operational analysis and design criteria. 





DEVELOPMENTAL 





Requires related experience and applicable degree. 

Fuel Elements: Experienced senior physical metallurgists for responsible 
positions in nuclear reactor fuel development programs. Includes studies 
of radiation effects, overall evaluation of uranium and thorium alloy, and 
ceramics. Also metallurgical engineers for mechanical fabrication devel- 
opment for these materials. 

Mechanical Components: Experienced mechanical engineers for the devel- 
opment of coolant and other equipment for power reactors. Stimulating 
developmental problems in thermodynamics, stress, heat transfer and fluid 
dynamics. Senior metallurgists for responsible research positions on reac- 
tor structural materials. Desire alloy development and solid state diffusion 
experience. 

Instrumentation and Control: Senior physicists and EE’s for design and 
development of advanced design transistor, vacuum tube, and/or magnetic 
amplifier control and instrumentation components. 








DESIGN 








Senior opening. Degree required. Nuclear experience essential. 

Process Instrumentation: Reactor, auxiliary, and control systems. 
Facilities: Mechanical systems. 

Process Systems and Equipment: Pumps, heat transfer equipment. 
Electrical: Reactor control and power systems. 

Machine Design: Heavy mechanical. 

Reactor Core Components: Moderator cans, fuel elements, core supporting 
structures. 

Control Mechanisms: Control and safety rods, drives and allied tooling. 








Other opportunities in: 
Reactor Theory, Experimental Neutron Physics, 
Solid State Physics, and Reactor Kinetics. 





Write for more details of exciting career opportunities at AI. 
Mr. C. H. Newton, Personnel Office, Atomics International, 
15330 Raymer Street, Van Nuys, California. 

(In the suburban San Fernando Valley, near Los Angeles) 


ATOMICS INTERNATIONAL 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 
PIONEERS IN THE CREATIVE USE OF THE ATOM 


SRE Fuel Handling Cask. The Sodium Reactor 
Experiment and the Organic Moderated Reactor 
Experiment are both in successful operation. 
Plans for several central station plants based on 
these experimental power reactors are underway. 
Al is also conducting an advanced power reactor 
study for Southwest Atomic Energy Associates. 
Overseas, AI has already sold 5 reactors, and is 
affiliated with ASEA of Sweden and the new com- 
pany INTERATOM (with DemMaG, West Germany). 
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Reactor builders and operators: 


Save time and money 


Sylcor “package fuel” 


Once you obtain the allocation, we do 
the rest... right through the final delivery 
of the completed high-integrity elements. 


— OR 


SYLVANIA— CORNING 
NUCLEAR CORP 


Atoms-for-Peace Exhibiti 





Why cyclotron magnet frames 


are made from forgings 


Man is in a desperate race to learn more about 
magnetics. One famous acres-big cyclotron could 
be reduced to the size of a steamer trunk if they 
could only find a way to increase the magneti 
field strength by 20 times. And already we see 
evidence that very strong magnetic fields may hold 
the secret to one of man’s most sought-after 
dreams: sustained nuclear fusion power generation. 

But when you double the strength of a magnetic 
field, the energy density or pressure increases 
fourfold. A not-uncommon 50,000 gauss magnetic 
field exerts a pressure of about 1,400 psi; but 
other laboratory experiments have already created 
fields of 114 million gauss for a few microseconds, 
and they confidently expect to hit 10 million 
gauss before long! 

To contain the fantastic forces, designers of 
very large electromagnets turn to high-quality 
forged steel parts, and they very often come to 
United States Steel to ask for USS Quality Forgings. 

The picture shows a cyclotron electromagnet 


frame that will go into service at Oak Ridge 


United States Steel Corporation — Pittsburgh 
Columbia-Geneva Steel —- San Francisco 
Tennessee Coal & Iron — Fairfield, Alabama 
United States Stee! Export Company 


National Laboratory, Oak Ridge, Tennessee. It 
is made from six USS Quality Forgings that total 
193 tons including the two cylindrical pole pieces 
The pole pieces are machined to a .005” flatness, 
and are parallel to within .005”". These tolerances 
are essential for close control over the bombarding 
particle beam—which often operates at velocities 
which approach 50,000 miles per second. All six 
forgings were melted, forged, machined, heat- 
treated and inspected right at our Homestead 
Forgings Division, and we also furnished all dowels 
4” in diameter), nuts, bolts and lifting eyes 
Many cyclotron and nuclear reactor parts are 
made from USS Quality Forgings because buyers 
have learned that they are made from the finest 
steel, on the most modern equipment, by the most 
skilled forging men in all the world. No matter 
what kind or size of USS Quality Forgings you 
buy, you get the advantage of these same facilities 
Please address inquiries or requests for our free 
forgings booklet to United States Steel, 525 


William Penn Place, Pittsburgh 30, Pa 


USS 


(iss) United States Steel 











(Ame nican--Stan 


in the training of nuclear scientists, the 
new American-Standard University Training 
Reactor, UTR-10, is superior to any similar 
equipment because of a combination of its 
performance and versatility. 


It is not only a source of neutrons for basic 
research, but also it operates at a sufficiently 
high power level to demonstrate experi- 
ments in advanced studies of engineering 
principles, showing the generation of heat, 
circulation of the coolant, processing of the 
coolant, control rod operation, and control 
instrumentation. Its high nuclear power and 
high neutron flux are provided at lowest 
possible cost. 


The UTR’s versatility results from the fact 
that its core is accessible from all sides and 
by any combination of beam ports, irradi- 
ation caves, and isotope facilities. 


University use requires—as a prerequisite — 
complete safety, and the UTR-10 meets this 
requirement thoroughly because of its fool- 
proof startup system, double scram system, 
ond inherent safety provisions in its design. 


You are invited, at your convenience, to 
inspect the UTR now operating at our 
Mountain View facilities, where it is being 
used in the training of reactor operators. 
Delivery can be made in from three to six 
months. For price and delivery quotations, 
write Marketing Department— 


369 WHISMAN ROAD 
MOUNTAIN VIEW, CALIF. 


Asenican-Standard and Standard @ 
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ATOMIC ENERGY DIVISION 


are trademarks of American Radiator & Standard Sanitary Corporation. 











RADIOACTIVITY 


ackard 


ae 
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Tri-Carb* Liquid 
Scintillation Spectrometers 


Tri-Carb Spectrometers are designed for counting 
tritium, carbon-14 and other beta-emitting isotopes. 
Up to 100 5-dram sample vials can be counted at each 
loading 
Tri-Carb Spectrometers are also available with man- 
ual sample chambers. Both automatic and manual 
models offer all the advantages of liquid scintillation 
sensitivity, versatility, operational simplic- 
nd ease of sample preparation. 





DETECTION 
INSTRUMENTS 


Auto-Gamma* 
Sample Changers 


Auto-Gamma Sample Changers are designed for use 
with standard well-type scintillation detectors. Up 
to 100 test tubes (16 mm x 150 mm) can be counted 
at each loading. 

Auto-Gamma Sample Changers are available for 
many different systems. They can be provided as com- 
plete units with either large or small sodium iodide 
crystals. They can also be used with scintillation 
spectrometers and simple scaler systems. 


matic Tri-Carb Spectrometers and Auto-Gamma Sample Changers can be operated 24 hours per day, seven 
s per week. Operation is on the basis of both preset time and preset count. Counting is stopped by whichever 
hed first. Sample number, time interval and scaler readings are permanently recorded on paper tape. 
und readout circuits, similar in both instruments, are completely transistorized for utmost reliability. 


REQUEST LATEST BULLETINS 





WINDOWLESS and FLO-WINDOW* COUNTERS 


... for geiger and proportional operation 


Windowless Flow Counters provide maximum sensitivity and essentially 
unlimited life. Full 27 geometry is achieved. 

Flo-Window Counters feature thin plastic windows for minimum 
absorption. Counting chambers are isolated from the samples so that 
static charge, vapor effect, contamination, etc. are eliminated. 


Completely Transistorized Proportional Counting Amplifiers 
These non-overloading amplifiers are designed for use with proportional 
counters. They provide a gain of 1100 and are small enough to be con- 
veniently located with the detectors, thus eliminating preamplifiers. 


* Trademarks 


Visit US AT ATOMS FOR PEACE 


INTERNATIONAL EXHIBITION—GENEVA, 1958 


ackard Instrument Company, 


B PO. BOX 428 
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Reactors 


Steam Turbine Generators 


A-5790 








Power equipment backed by 
1S years of nuclear engineering experience 


prtremerc development of nuclear reactors and allied equipment is a logical 
£% outgrowth of 75 years of building basic power equipment. 
With nuclear experience dating back to the Manhattan Project, facilities, engineering, 


and production skills are being utilized to produce nuclear power equipment with the 

same high standards that identify A-C steam turbine generators, condensers, pumps, 

water conditioning equipment, control, switchgear, breakers, and transformers. 
Allis-Chalmers is now engaged in the design and will construct a 66,000-kilowatt 

nuclear power plant* for the Northern States Power Company in cooperation 

with ten other electric companies. 


Equipment and engineering for all nuclear power plant needs... 





Condensers Control and Switchgear Nuclear Pumps 


*A model of a nuclear power plont using a Con- 


trolled Recirculation Bailing Reactor with nuclear 
ALLI fd A Ng od superheater will be featured in the Allis-Chol- 

mers exhibit in the United Stotes Exhibition 

Area, Geneva Atoms for Peoce Exhibition. 





Where 
is 

the 
door? 





These two tubular en- 

trances are the Pratt Air 

Locks in the Vallecitos 

Boiling Water Reactor at 

=. the General Electric Valle- 

2 citos Atomic Laboratory 


at Pleasanton, California. 


— 
The Henry Pratt Personnel Air Lock 
provides easy passage in and out of containment vessels in 
full complia ice with the AEC code for reactor construction. 


While the Air Locks are designed and built specifically for each 
atomic power plant, they all include some very desirable Pratt developments. 


An interlocking feature that keeps one door shut while the other is open is 
typical of the many simple operating principles that add up to a high safety 
factor. Any arrangements of automatic and manual controls can be incorporated. 


The locks can be built to withstand any practical pressure with 
compression or pneumatic door seals . . . size is no problem—locks are now 
being built that will accommodate trucks. | 


Air Locks already installed . . . Two locks in the Boiling 
Water Reactor of General Electric’s Vallecitos Atomic Lab- 
oratory, Pleasanton, California ...Two locks in the M.I.T. 
Research Reactor. 

Air Locks now being built... Three locks for the C.N.R.N. 
Reactor, Ispra, Italy . . . One lock for the Enrico Fermi 
Atomic Power Plant of the Detroit Edison Co., Laguna 
Beach, Michigan . . . Two locks for the 30 MW Test 
Reactor at the General Electric Vallecitos Atomic Labo- 
ratory, Pleasanton, California. 


Manufacturers of 
Personnel Air Locks 
— Seat Butterfly Valves HENRY ae 
urbine-Condenser >) anale & : i 
E ion Joints One of the two Pratt 
ied I I x yaN J I Air Locks now in 


Paper Mill and 
Gatwerting Equipment use at the M.I.T. 
Specialized Steel Fabrication Research Reactor. 


Henry Pratt Company, 2222 S. Halsted St., Chicago 8, lll. Representatives in principal cities 
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to process the metals required 


today in atomic energy applications 


iuperior Stee 


Boron Stainless Steel + Zirconium +* AUN 


Complete facilities for degreasing 
metais are an important element in 
Superior’s processing leadership. V 


Superior Steel 


PPERWE 
CARNEGIE, PENNSYLVANIA 


Ex . 











Vital to light-gauge Zirconium strip production 
are this modern Vacuum Annealing Furnace 
(top) and related pumping equipment 


A pioneer in the development of Boron 
Stainless Steel with experience in the 
rolling and processing of zirconium and 
its alloys, Superior Steel has the technical 
background, production experience and 
the special equipment necessary to meet 
the exacting requirements for atomic 
energy applications. Write for our Re- 
search Bulletin 57-N. 








Checking the concentricity of the outside and in- 
side diameters and the machined surface on top of 
giant forging for N.S. Savannah reactor vessel. 


BaW Completes 22-Ton Bolting Flange For 
World’s First Nuclear Powered Merchant Ship 


This huge bolting flange is part of the vital seal 
for the reactor vessel of the world’s first nuclear 
powered merchant ship—the N.S. Savannah. Re- 
cently completed at B&W’s Barberton Shops, the 
flange is a forged ring weighing approximately 
44,500 pounds—over 10 ft in diameter and 2% ft 
thick. Specifications called for stainless steel 
cladding and, despite its great size and weight, 
precision tolerances of .005 in. linear and 0° - 30 
angular. It contains tapped holes into which closure 
head studs are installed for retention of a formed 
hemispherical 9-ft diameter head. The completed 
reactor vessel, of which this precision-built flange is 
an important part, will stand nearly 27 ft high, and 
is designed to operate at 2000 psig at a temperature 
of 650 F. 

The experience, skills and facilities developed to 


50 


produce heavy equipment for the steam generating, 
petroleum, pulp and paper and process industries 
have earned B&W a position of leadership as manu- 
facturers of heavy nuclear components. The precise 
tolerances required present new and unusual manu- 
facturing problems—but problems which are being 
successfully solved by B&W’s skilled engineers and 
craftsmen. 

For nuclear components—or complete nuclear 
power systems—consult The Babcock & Wilcox 
Company, 161 East 42nd Street, New York 17, N. Y. 


| BABCOC, 
renege |@ 


Es ai NC-101 
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Around the world 
and still expandin 


Norton products for nuclear progress 


xy Nuclear Industry — 

important factors in the 

ikind — the constant in- 

adily increasing participa- 

yrton has s resulted i in important 

product developments, in- 

@ Ceramic fuel units of uranium oxide 

combination with thorium 
to exact specifications. 


— alone or in 
oxide made 
@ Metallurgical refractories for process- 
ng and reprocessing nuclear fuel ma- 
ials and other unusual alloys and 
e NORBIDE* boron carbide for shield- 
ing and control rods. This chemically and 
lly stable material is lightweight, 





and absorbs neutrons without becoming 
radioactive. 
© ALUNDUM?* aluminum oxide, 
MAGNORITE* magnesium oxide, 
CRYSTOLON* silicon carbide and other 
high-purity oxides, borides, carbides and 
nitrides, as source materials or structural 
components. 
@ ROKIDE* ceramic spray coatings of 
aluminum oxide, zirconium oxide, zir- 
conium silicate; also, silicon carbide 
coating for graphite. Resistance to cor- 
rosion and heat are the typical character- 
istics enabling these coatings to upgrade 
materials for reactor construction. 
Stable, high-melting refractories for a 
variety of other industrial applications 


are supplied by the international, con- 
stantly growing organization of Norton 
plants and branch offices. For further in- 
formation see your Norton Representa- 
tive or write NORTON COMPANY, 657 New 
Bond Street, Worcester 6, Mass. 
*Trade-Marks Reg. U. S. Pat. Off. and Foreign Countries 





WNORTONF 


REFRACTORIES 
Engineered... FR ... Prescribed 





Making better products ...to make your products better 
NORTON PRODUCTS Abrasives + Grinding Wheels + Grinding Machines + Retractories + Electrechemicals — BENR-MANNING DIVISION Coated Abrasives + Sharpening Stones - Pressere-Seasitive Tapes 
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HEAT EXCHANGERS FOR NUCLEAR SYSTEMS 


During the past four decades, as new industries have 
risen with new needs for specialized heat exchange 
equipment, Ross has always been eager and ready to 
meet their requirements. New problems are continually 
welcomed at Ross. 


It is not surprising therefore, that when the first 
atomic reactor became a reality, Ross was ready to 
enter the nuclear energy field. Today it has the imagi- 
nation, the skill to work with specialized materials, and 
the ability to meet rigid specifications in the develop- 
ment of heat exchangers for nuclear power systems. 


An engineering concern from top to bottom, Ross is 


e 
Amenican-Standard and Standard ® are trademarks of American Radiat 


able to call on its own huge store of accumulated ex- 
perience, plus the vast resources of American-Standard* 
through its Atomic Energy Division. With the most 
modern research, manufacturing, and testing facilities 
at their disposal, Ross engineers are alert to nuclear 
requirements and ready to develop engineered solu- 
tions to the many challenging heat exchange problems. 

Why not put Ross to work for you? Your inquiries 
are invited. American-Standard, Ross Heat Exchanger 
Division, Buffalo 5, N. Y. In Canada: American- 
Standard Products (Canada) Limited, Station D, 
Toronto, Ont. 


r & Standard Sanitary Corporation. 


American-Standard 


ROSS HEAT EXCHANGER DIVISION 
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uranium oxides and compounds 
meet every nuclear fuel specification 


e many ways in which NUMEC serves 
energy industry is in the production of 
oxides and compounds, such as UQ:, 
ammonium diuranate, uranyl sulfate, and 
luoride, in any enrichment. Because of our 
need facilities and thoroughly experienced per- 
we can produce these materials promptly, to 
current specifications. 
xides can be supplied as high-fired or sinter- 
y»wders or as finished high-density pellets, plates, 
nd cylinders, held to extremely close dimen- 
ylerances. 

NUMEC also produces uranium and thorium 

lloys; metallic and ceramic dispersions; control and 

rating materials; special equipment such as 

cathodic vacuum etchers and vacuum furnaces; and 
many other items. 

Services available to the industry include unirradi- 
ated scrap recovery; wet analytical chemistry; emis- 
sion and X-ray fluorescence and diffraction spectro- 
uranium isotopic assays; metallography; 
tensile, fatigue, impact, hardness and burst testing; 
helium mass spectrometer leak detection; high-tem- 
perature, high-pressure corrosion testing; arc and 
induction melting; brazing and inert gas welding. 
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scopy; 


In short, NUMEC has fully integrated chemical, 
ceramic, metallurgical and scrap recovery production 
and testing facilities—manned by personnel distin- 
guished by their important contributions to reactor 
design and fabrication as well as to materials develop- 
ment and production. 

We invite your inquiries 


The UO, pellets shown at 
the right illustrate some of 
the difficult fabrication prob- F 
lems NUMEC has solved. As . 


sintered, density is 94%; 
diameter .356" + .002 


height .356" + .010". Each 

peliet contains two thermo- 

couple holes .032" in di- 

ameter. The edge of the ie 
outer hole is .030 f 


from the 
of the pellet. 


o, 


periphery 


Nuclear Materials and Equipment Corporation 
Apollo, Pennsylvania 

Telephone: GRover 2-8411 Cable “‘NUMEC" 
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ZIRCONIUM 


The relative values of zirconium and stainless steel in five power- 
producing nuclear reactors have been studied for Columbia-National 
by Dr. Manson Benedict. 

This study shows that the low neutron absorption of zirconium (or 
Zircaloy) can often contribute important savings through the use of 
uranium of lower enrichment, through reduction in the critical mass of 
uranium, or through some cornbination of these features. The effects 
of changes in the principal design variables have been studied to make 
the results applicable to a wide range of reactors. 


A summary of the results of this study will be sent to those requesting 
it on business letterheads. 


Columbia-National Corporation 


Jointly owned by National Research Corporation and 
Columbia-Southern Chemical Corporation 
Dept. RS-F —70 Memoria! Drive, Cambridge 42, Mass. 








SPECIAL PRE-PUBLICATION ANNOUNCEMENT 


\ The United Nations announces the publication in English of the complete 
SNe? PROCEEDINGS OF THE SECOND UNITED NATIONS INTERNATIONAL CON- 
FERENCE ON THE PEACEFUL USES OF ATOMIC ENERGY (Geneva, September 


Ist to 13th, 1958). 


» CTY aces -—_ ae a 
in 2,200 papers (double the number presented at the 


ts of the Peaceful Uses of Atomic Energy will be p1 


ky 70 ons casall ne ‘ 
approximately V countries Will participate and 


ractical. The main subjects « 


) irpe ses other 


EDITION is expected to consist of 34 volumes (approximately 500 pages 


will bec ome available beginning December, 1958 ition 1S exper ted to 
i by June, 1959 

PRE-PUBLICATION PRICE of $435 (or equivalent in other currencies) for the 
complete set is now available, and orders will be accepted on thi 


30, 1958. The regular price for the full set will approximate $510 


isis until November 


ridged editions in French and Spanish are planned fot iltaneous publication 
inly of the papers presented orally at the ¢ 


‘rs submitted in the language of the edition, and 


vonference (approximately 


a selection of other pa- 


hese editions are expected to be in 15 volumes, and a pre-publication price ts avail- 


» November 30, 1958) of $190 or equivalent in other currencies. 


your local bookstore or 


UNITED NATIONS, NEW YORK 


Brochures giving further details available on request 
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IN SRE... Zallea expansion joints absorb thermal 
expansion of reactor core tank and outer tank 


The very nature of the Sodium Reactor Experiment, conducted by Atomics International 
for the AEC, and the method of handling the liquid sodium reactor coolant demand 
reliability in expansion joints. Because of the operation there can be no compromise in 

design or quality. 

The high temperature SRE uses Zallea Expansion Joints where thermal expansion must 
be absorbed and where a gas seal must be maintained. An 11-ft. diameter Zallea 
Expansion Joint at the top of the outer tank absorbs the expansion that results from 
the temperature increase in these components as the reactor comes up to operating 
temperature, 960°F. In addition, the expansion joints form a seal for the helium 
gas and sodium .vapor above the sodium pool at the top of the reactor as well 

as for the helium gas within the outer tank. 

In the sodium coolant piping circuit gas seals are effected by means of Zallea 
Expansion Joints in the region where the pipes leave the reactor cavity and 
enter the pipe galleries. 

Zallea has worked with almost every major engineering and manufacturing 
firm engaged in atomic, nuclear and missile work—and has provided the large 
majority of expansion joints for such projects. As a result, we have accumu- 
lated a store of expansion joint engineering data and manufacturing skills 
that cannot be equalled. Whenever expansion is involved in piping systems 
reactors, tanks—whatever the application—let our engineers work with 
you. We already have the answer to many of the difficulties you will 
encounter. And we welcome the chance of tackling your problem 


expansion joints 


ZALLEA BROTHERS, Wilmington 99, Del. « Worid's largest manufacturer of expansion joints 
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With versatile Inco-Rod “A”, 
weldors produce strong, ductile 
joints in a wide variety of 
dissimilar alloys. In this test 
specimen, sound welds were pro- 
duced between four different 
alloys and the Type 304 
Stainless Steel plate at center. 


Nuclear engineering subjects equip- 
ment to an unusual variety of de- 
mands. Different parts of the same 
unit may be called on to resist radia- 
tion... heat ...corrosion ...or other 
forms of attack. 

The job is likely to call for the 
use of several alloys — and many 
welds between dissimilar alloys. 

Now an electrode has been de- 
veloped to handle most such weld- 
ing jobs. It is the new Inco-Rod “A”* 
electrode. 

The 4-to-1 test specimen above 
demonstrates some of the varieties 
of dissimilar alloys you can weld 
with it. In this specimen, type 304 


.-ethe big plus in Inco-Rod “A” 
that permits welding joints 
between most dissimilar alloys 


Stainless Steel is joined to Types 
405, 316 and 347...and to Hastelloy 
B. There’s proof of versatility! 

Fact is ... better than 90% of 
most dissimilar alloy combinations 

. involving ferritic and austenitic 
stainless steels, low alloy steels, mild 
steels, high nickel alloys and other 
alloys can be handled with this one 
electrode. 

With Inco-Rod “A”, weldors can 
produce strong, sound, ductile joints, 
without need for special equipment 
or training. 

Welds are strong and ductile . . . 
of X-ray quality. Corrosion resis- 
tance in many media usually equals 


Co, Welding Products 


electrodes, wires, fluxes 


or exceeds that of the base metal. 
And operability is excellent in any 
position ... spray type arc ... easy 
slag removal 


Do you need to join 
dissimilar metals? 


Ask for our useful folder on Inco- 
Rod “A”. It covers test data on 23 
different alloy combinations. For 
help on a current welding problem, 
contact Inco’s Technical Service 
Section. *Registered trademark 
The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street New York 5, N. Y. 
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AVAILABLE IN: 


Stainless Steels Silicon Bronze 
Aluminum Alloys Red Brass 
Nickel Admiralty Metal 
Monel Titanium 
Inconel Zirconium 
Hastelloy B&C Zircaloy 

Copper 


...and other non-ferrous 
metals and alloys 


NOW...individual packaging protects each 
TUBE-TURN alloy welding fitting and flange 


Tube Turns is now safeguarding the top quality of its stainless 
steel, aluminum and other alloy products with individual packag- 
ing. All of these fittings in sizes through 12”, and flanges through 
8”, are now wrapped in kraft paper and individually packaged 
in a rugged container, built to standards established by extensive 
testing. Hence, from point of rigid inspection to job site, each 
fitting is protected against damage. 

Here is new convenience, too. Your fittings are easier to store. 
And each container is fully marked with description of fitting 
or flange, size, schedule, type material and production lot for 
positive, easy identification in the warehouse or on the job. 


Here is another plus value you get when you specify 
Tuse-TurRnN * Alloy Fittings and Flanges, and buy them from your 
nearby Tube Turns’ Distributor. 


TUBE TURNS Ts tedeoert 


and “tt" cre 
DIVISION OF CHEMETRON CORPORATION applicable only to 
Louisville 1, Kentuc the quality products 
- — ur of Tube Turns. 
E 6 
I eww 
DISTRICT OFFICES: New York * Philadelphia ¢ Pittsburgh * Chicago * Detroit * Atlanta * New Orleans * Houston 
Midland * Dolles * Tulsa * Kansas City * Denver * Los Angeles * Son Francisco * Seattle @ — ee 
IN CANADA: Tube Turns of Conede Limited, Ridgetown, Ontorio. DISTRICT OFFICES: Toronto, Ontorio * Edmonton, Alberta *“TUBE-TURN” and °@ 
Montreal, Quebec * Vancouver, British Columbia Reg. U. S. Pat. Off. 
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STRAIGHT TALK TO ENGINEERS 
from Donald W. Douglas, Jr. 


President, Douglas Aircraft Company 


In your field, as most of you well know, it’s easy 
to be complicated . .. it’s hard to be simple. At 
Douglas, I’m happy to say, we do things the 
“hard” way. This matter of simplicity is vitally 
important. We work intensive hours, days and 
months to achieve it. 

Why this extra effort? Well, simple things work 
easier, last longer, are more easily maintained 
and are lots more reliable. We are rewarded for 
our greater engineering effort with a product 


that performs better for our various customers. 

We know that good engineers, working in an 
atmosphere which stimulates them to do their 
best, have been largely responsible for our suc- 
cess. If you enjoy solving challenging problems in 
the simplest manner, we’d like to talk with you 
about joining us. 

Please write to Mr. C. C. LaVene 
Douglas Aircraft Company, Box L-620 
Santa Monica, California 
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TOOLS TO HELP OPEN THE DOOR To TOMORROW 


Translating abstract science into practi- 
cal progress calls for a host of precision 
tools and instruments. In the complex 
field of nucleonics, for example, you'll 
find the Borg-Warner name on some of 
the most advanced, most efficient equip- 
ment available. 

Nuclear pumps, for example, at work 
in virtually every U.S. reactor; nuclear 
instrumentation for reactor control, spec- 


trometry, pulse counting and other appli- 
cations; control rod drive mechanisms. 

In each of these products you see the 
advanced thinking, the skilled engineer- 
ing and the fine quality that exemplify 
B-W’s guiding principle—“design it bet- 
ter—make it better.” 

In this way, Borg-Warner serves the ex- 
citing world of nucleonics with essential 


tools to help open the door to tomorrow. 


| excrwcemne | 


DESIGN IT BETTER 


MAKE IT BETTER 


Bw 


BORG-WARNER: 


200 SOUTH MICHIGAN AVENUE + CHICAGO 4, ILLINOIS 


[ acoucrion, | 





REACTOR CONTROL 
INSTRUMENTATION 

DR Series—Complete instrumenta- 
tion for start-up, continuous opera- 
tion and safety shut-down of nuclear 
reactors. 


SPECTROMETRY 
INSTRUMENTATION 
DZ41—Gamma Ray Spectrometer: 
Reduces background as much as 
95%. Resolves elements as close 
as 50 Kev. High stability and repro- 
ducibility. 


D246 — Automatic Gamma Ray Spec- 
trum Recorder: Single or repetitive 
scan operation: five selective scan 
speeds: selective partial spectrum 
scan. Provisions for 10 mv or 0-1 ma 
graphic recorder. 

Scintillation detectors and well- 
type counters available as accessory 
items for spectrometers. 


COUNTING 
INSTRUMENTATION 
DM4—Count Rate Meter: Seven ful! 
scale ranges to 200,000 cpm. Re- 
sponses: 3, 10, 30, seconds. Input 
sensitivity variable from 0.1 to 5v 
negative. 


DS8—Precision Binary Scaler: Pre- 
cision discriminator 0-100v positive, 
0-50v negative; scale-of-64 or scale- 
of-8 panel selection; self-contained 
B plus and mechanical register 


RESEARCH 
INSTRUMENTATION 
DZ4—Coincidence Circuit: Resolv- 
ing time: FAST Channel, 0.01 micro- 
sec. to several microsec. 
DA8 — High Gain Amplifier: Write for 
Technical Data relative to the new 
Detectolab non-overload pulse am- 
plifiers. Provides the greatest non- 
overload factor (4000) of any in- 
strument currently available. 


PRESSURE and TEMPERATURE 
SENSING SYSTEMS 
For any application involving the 
sensing of pressure or temperature 
inquire regarding measurement sys- 
tems comprised of Vibrotron Dig- 
ital Transducers. These miniature, 
electronic, sensing devices apply 
the basic engineering principle of 
the vibrating wire to sense changes 
in pressure, temperature, etc. 
Output in the form of a frequency 
signal is provided for direct readout 
as a numerical value. These trans- 
ducers are suitable for use in areas 
of radioactivity. Units manufactured 
from special materials to meet spe- 
cific requirements may also be ob- 
tained. 


*Borg-Warner Corp. T.M. 


Sensing 
Systems 


B) ELECTRONICS 








BORG-WARNER 


For Expanding 


Nuclear Applications 


Internationally-known DETECTOLAB*® Products 
comprise a wide variety of general laboratory in- 
struments to meet virtually every need of the 
nuclear scientist. New instruments to Keep pace 
with changing requirements and tmproved ver- 
sions to enhance the versatility of current models 
are in advanced developmental stages. Whether 
standard products or special systems, Detectolab 
signifies precision and reliability in every field 
of nuclear endeavor 


DETECTOLAB INSTRUMENTS ARE PRODUCTS OF 


BJ ELECTRONICS 


BORG-WARNER CORPORATION 
Reliability you can count upon 


3300 NEWPORT BLVD., SANTAANA, CALIFORNIA 








Pumps bring both high temperature sodium and 
water to a steam generator to produce power! 


oo. ae + eee 
a > Be S 
pt pn 


NUCLEAR REACTOR 


_ wz 
STEAM 
ei 3 1-7 -Wage) -, 








Santa Susana...the first thermal reactor to 


produce electric power for a private utility company 


new atomic power plant now in Operation near Los BJ Type D mechanical seals, deliver feed water to this 
reles uses BJ pumps to circulate sodium through the steam generator. Steam provides the driving force to the 
r reactor and to transfer reactor heat to the steam turbine generator. 

The electrical generating plant also uses BJ Selection of BJ pumps both for the nuclear and the 
leliver feed water to the steam generator. conventional power system is evidence of Byron Jackson's 
tional, a division of North American unique experience and leadership in these dual fields 
signed and built the Sodium Reactor This experience is available to assist you in finding reli- 
he Atomic Energy Commission. The able time-and-money-saving answers to your pumping 

plant is designed, built and operated problems 

1ia Edison Company. 


quid sodium pumps take radioactive 

he reactors at temperatures up to 960°F BYRON JACKSON PUMPS 
hrough a heat exchanger, BJ secondary 

te non-radioactive sodium at temperatures INCORPORATES 


)"F. through a steam generator. At the same BOX 2O1I7A. TERMINAL ANNEX 
two BJ 8-stage, SD Multiplex pumps equipped with LOS ANGELES 54, CALIFORNIA 


Primary Loop Secondary Loop 
Radioactive Sodium Non-Radioactive Sodium 
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Generator 


TURBINE 
GENERATOR 














BJ Liquid Metal Pumps ' BJ Boiler Feed Pumps 








Count Down on Experience 


Experience is the only answer to the exacting require- From planning stage to finished product, Marvel- 


Schebler’s tremendous res« arch de Sign ana anufac- 


turing facilities are at your disposal. 


Marvel-Schebler has earned an enviable reputation : ini 
Our research and design « ngineers are specialists 


ments of the rapidly expanding field of nucleonics. 
: r 


in the manufacture of precisior juipment requiring . ; . 
; ; “i . , E very product is the result ft exacting production tech- 
yperience makes 


} 


niques, meticulous quality 


close tolerances and fine finishes wheal aad , 

mtrol and precision testing 
i f . Tae eee ee ot | ng 
it possible for Marvel-Schebler c t skills. This means completely reliabk proven equip- 


+8 ; ; 
to designers and builders of products for the nuclear ment that fulfills every critical specification of the 
Marvel-Schebler cust 


energy industry. 


DESIGNING MANUFACTURING 


Marvel-Schebler’s vast experience in the nuclear en- 


duction of control rox rive mechani 
used in atomic submarines. Marvel-Schebler has been 


ergy field includes the design, development and pro- 

sms tor reactors 
instrumental, also, in development and manufacture of 
remote handling equipment, hydraulic actuators for 
guided missiles, fuel pumps and control valves for jet 
engines, bomb-sight parts, iulic depth bomb re- 
leases, fuel injectio ms, liquid and gas carbure- 
tors, aircraft carbur ; : 





Call on us to Solve Your Design and Manufacturing Problems! 


4 a . 
Export Sales: Borg-Warner International, 36 South Wobash Avenue, Chicago 3, Illinois \ 


™ AY 
MARVEL-SCHEBLER Poccucts Division Cc | 
BORG-WARNER CORPORATION, DECATUR, ILLINOIS | BORG. WARNER | 














CONTROLLED 


PORE SIZE 


THIN WALLS 


as 
what 


Purolator can do with 


GREAT SURFACE 
AREA ' 


POROUS METAL FILTER MEDIA 


Purolator can do just about anything with porous metal 
as filter media to meet the exact requirements of the 
job to be done. The qualities listed above are those 
demanded by the use for which that typical filter was 
designe d. 

Purolator’s staff of Q and L cleared filtration engi- 
neers can use porous metal —or any other filtration 
media —to solve the newest and toughest filtration 
problems. This staff keeps complete control of its 
designs right through the manufacturing process, be- 
cause Purolator has full production facilities in one plant. 

Because Purolator can construct the filter element, 


and its housing, of any known metal or alloy, the widest 
possible range of operating conditions can be handled. 

These two booklets tell you Purolator’s basic story. 
To find out what Purolator can do for you, describe 
your filtration requirements 
to Jules Kovacs, Vice Presi- 
dent in charge of Research 
and development and 
Product Application. If you 
have a really tough prob- 
lem, include engineering 
drawings. 


===. 


Filtration For Every Known Fluid Pu Fe O LATO et 


PRODUCTS, INC. 
RAHWAY, NEW JERSEY AND TORONTO, ONTARIO, CANADA 
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RADIOGRAPHIC examination of Type 304 valve body cast- 
ing. Crane is completely equipped for atomic service valve 
inspection at every stage of manufacture. 

& oe 


MACHINING Type 304 valve body castings to extremely 
close tolerances is routine procedure with Crane skill and 


machinery. 


HOT TESTING of Crane valves for atomic power service. 
Crane facilities include complete hot and cold loops, permit- 
ting testing to meet all specifications requirements. 


Crane 16-inch, cylinder-operated gate valve for main 
coolant service in pressurized water reactor system, 








For your nuclear power program... 
this tested know-how of valve making 


fluids, Crane today is in complete step with the atomic 
power program—in metallurgy and designing, manu- 
facturing and testing of needed valves. For example, 
Crane was the first valve maker to undertake complete 
cold and hot loop testing. 


Shown in the making, these valves will soon join thou- 
sands of other Crane valves in all types of nuclear op- 
erations— working and building—around the world. 

In the U. S. Naval propulsion program .. . in govern- 
ment, university and commercial nuclear laboratories 

. in atomic power stations . . . Crane is the accepted 
name for valve dependability. 

Pioneer in basic research for control of radioactive 


Your atomic power project—whether on the boards 
or in the future—will advance more satisfactorily by 
consulting with Crane about the valves now. 


CRAN E VALVES & FITTINGS 


PIPE © PLUMBING e 


KITCHENS e 


HEATING « AIR CONDITIONING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill.— Branches and Wholesalers Serving All Areas 


CRANE EXPORT DIVISION: Long Island City, N. Y. 
62 


GREAT BRITAIN: Crane Limited, London, Eng. 


CANADA: Crane Limited, Montreal, Que. 
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NEUTRONS 
GAMMA RAYS 
X-RAYS 


are accurately measured by the 


Landsverk Model L-49 200 MREM 


Thermal Neutron Dosimeter 


Write Dept. N for technical data. 


Lantloverk Electrometer Company 


641 SONORA AVE... GLENDALE 1, CALIFORNIA 


FIRST NAME IN DOSIMETERS FOR MORE THAN nN DECADE 
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This Sandusky Centrifugal Casting—one of 
four produced for Westinghouse Atomic 
Equipment Department—meets radio- 
graphic, intergranular corrosion, and all 
other rigorous chemical and physica! tests. 


SANDUSKY 


CAT 


“CASTING. 


ae 


SANDUSKY © 


Specified by Westinghouse for 4 canned 
motor pumps soon to be integral parts 
of reactor system in Yankee Atomic 
Electric Plant in Rowe, Massachusetts 


One king-size 17-ton Sandusky casting 
supplied the main motor bodies (stator 
shells) for the four pumps being built by 
Westinghouse, each to handle 23,600 g.p.m. 
of pressurized water through the reactor 
core. 

The 25-foot-long Sandusky casting was 
centrifugally spun of a modified CF-8 
(Type 304 L) stainless steel, then ma- 
chined by Sandusky to a 3” wall thickness, 
31%” on the O.D. This huge casting was 


im 


..makes 4 giant stator shells 


hydrostatically tested to 3800 psi before 
being sectioned into four 68” lengths. 

These stator shells represent another 
new and exacting application for Sandusky 
Centrifugal Castings—which may offer a 
practical and economical answer to your 
cylindrical requirements also. They are 
available in diameters from 7” to 54”— in 
lengths up to 33 feet—in heat- and cor- 
rosion-resistant stainless, carbon and low- 
alloy steels and a wide range of copper-base 
and nickel-base alloys. 

Let us show you how Sandusky Cen- 
trifugal Castings can help solve your 
cylindrical problems. Write to us at San- 
dusky, Ohio. 


CENTRIFUGAL CASTINGS 


FOUNDRY & MACHINE CO. 


SANDUSKY, OHIO Stainless, Carbon, Low-Alloy Steels —Full Range Copper-Base, Nickel-Base Alloys 
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If it can’t be seen, but must 
... call in Kollmorgen 


Kollmorgen optical-mechanical viewing systems have 
been bridging the gap between the eye and the 
“invisible” for almost fifty years. Kollmorgen instru- 
ments range in size from small borescopes to sub- 
marine periscopes; range in type from nuclear and 
missile periscopes through precision camera lenses 
and alignment telescopes, to a variety of optical 
testing and measuring devices; range in quantity 
from one of a kind to production runs of thousands. 


So, if you have a gap to bridge, let us know its 
nature...is it water, heat, darkness, radioactivity 
or simply inaccessibility? We may well have the 
answer in our files. If not, we will endeavor to pro- 
vide one quickly. A rough sketch of your problem 
will be enough to get us started. Write Dept. 118 


k, KOLLMORGEN 


optical corporation 


€ NORTHAMPTON, MASS. 


—— 











\ 


a Magnetic Core | 


that’s really 
SMALL? 





use AL 
PERMENDUR 


When the conditions of service 
make it imperative for you to hold 
the size and weight of magnetic 
cores at an absolute minimum, that’s 
the place to use Permendur. With 
it you can push the flux density up 
Write for y, \ to 20 kilogausses, and practically 
eliminate weight as a consideration. 
your copy Along with its suitability for cores 
“MAGNETIC MATERIALS” wherever the premium is laid on 

compactness, Permendur is just the 
This 32-page book contains valu- thing for sonar magnetostriction 
able data on all Allegheny Ludlum ‘ applications, too. We maintain 


a materials, silicon steels ‘lities § hi 
an apociet electrical alloys. Illus- proper annealing facilities for this 
1 


trated in full color, includes essen- 


“ecco 


a. 


alloy. Write for technical data on it, 
and let our engineers help you to 
cash in on its possibilities. 

In addition to Permendur, we 
offer a range of high-permeability 
alloys, oriented silicon steels and 
other electrical alloys that is un- 
matched in its completeness. Our 
services also include the most 
modern facilities for lamination 
fabrication and heat treatment. 

Let us supply your requirements. 
Allegheny Ludlum Steel Corporation, 
Oliver Building, Pittsburgh 22, Pa. 

® 


tial information on properties, . 
characteristics, applications, etc. STEELMAKERS to the Electrical Industry 





Your copy gladly sent free on 





“meen: | Allegheny Ludlu 
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now the General Mills line of Mechanical Arms 


meets every remote control manipulator need 


bMamdard. o, 


Special eguipmerit 
/ { 


4Aeverar 


models 


"At 


Advanta Cyk} 


Cuban 


builders 


Look vi 7 
aheod.” 


Nuclear Equipment Departn 


Born with-the-nuelear age — a de 
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Our standard Mechanical Arms meet both present and 
proposed high intensity or gas-tight hot cell requirements with 

I I £ 

little or no modification. In event special auxiliary equipment is 


required, we design, manufacture and install that too 


In today’s line of General Mills Mechanical Arms a 
vy-duty and underwater manipulators, crane | 


f 


remotely interchangeable tools for the Arm 


Standardization of design, parts and manufacturi! 
economies not generally associated with such equipmer 
Simplicity of installation, reliable operation and easy 


maintenance reduce your costs still further. 


yw our Nuclear Equipment Department is producing, 
final development stages, mobile remote handling units, boot 


manipulators, underwater saws and other power tools 


Tunnel conveyors and custom equipment for complete fuel 
handling, reactor service and maintenance systems are among our latest 
projects. These and other activities will keep General Mills out front 


as the atomic industry’s major supplier of remote handling equipment 


Before you install your next—or your first—remot¢ 
manipulator or reactor maintenance system get all 


General Mills atomic service equipment 


WE'RE OLD HANDS AT 


RADIOACTIVE MATERIAL HANDLING SYSTEMS TOO 


General Mills is deeply absorbed in radioactive material handling 
ns for servicing and maintenance of nuclear power reactors 
Here’s where our broad experience and technical competence, gained 


from 10 years in the field, can make a better reactor installation for vou. 


WRITE, WIRE OR PHONE Nuclear Equipment Department, 
Mechanical Division of General Mills, 1620 Central Avenue. 
Minneapolis 13, Minnesota. Telephone STerling 9-8811 


IN EUROPE, CONTACT Leybold-Hochvakuum Anlagen GmbH. 


Cologne, West Germany 


MECHANICAL DIVISION 


Minneapolis 13, Minnesota 
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cal Arm model 300 
delicate, intricate and 
duty manipulations 
it modification between 
perations. It has a vertical lift 
apacity of 750 pounds. Like all 
Mechanical Arms, it is also 
available in a stainless steel model. 











Model 700 hoists 5000 pounds with power to spare. A simple electrical 


linkage connects the Mechanical 
mastered control console. 
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Arm 


This is our standard 
underwater 
manipulator. We 
provide our 
customers with 
compiete hot cell 
design and 
engineering service, 
enabling them to 
achieve maximum 
efficiency from our 
manipulators and 








‘ 


better utilization of 








in the cell with 





the 





easily 





space. Consultation 
in the early planning 
stages is best, 
although the service 
is available 

at any time 


Model 500 handles up to one ton 
Mechanical Arms can be mounted 
on bridges, cranes, booms. They 
can be equipped with telescopic 
or television viewing— harnessed 
to meet any situation without 
costly changes in hot cell design 
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Solar builds big and small joints 
for Dresden Nuclear Power Station 


FROM PRECISION BUILT JOINTS ‘2 in. in 
diameter ...to the world’s largest 

Solar offers the right expansion joint 
for every piping need. Shown above 
are only two of the joints which will go 
into the $45 million Dresden Nuclear 
Power Station in Illinois. The larger 
joint—16 ft in diameter—will absorb 
differential expansion between a con- 
crete housing and a steel cavity in 
which nuclear activity takes place 
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The smaller joint is among several 
whic h 


contamin ited material. 


vill serve as a seal on piping for 


Solar manufactures the most com- 
plete line of expansion joints in the 
world. They are made from a wide 
variety of stainless and high-temper- 
ature alloys in a complete range of 
sizes. Temperatures range from —320F 
to 1200F, pressures from complete 


vacuum to 600 psi and up. And rugged, 


economical Sola-Flex® joints can be 
“in service’ one to four weeks after 
receipt of order! 

A new pamphlet describes Solar’s 
complete line of Sola-Flex expansion 
joints. Write for it to Dept. F-40, Solar 


Aircraft Company, San Diego 12, Calif. 


SOLAR a 


AIRCRAFT COMPANY 


OLS “OES 
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In the Blind River area of Ontario 


Northspan Uranium Mines Limited—Panel Mine and Treatment Plant 


URANIUM - THE NEW FUEL 


To meet the growing demand for 


At a rate unprecedented in the his- 
tory of mining, eight large uranium 
mines have been brought into full 
production under the management o/ 


nuclear power for peaceful purposes 
the Group can now fulfil orders from 


industrial and other users in addition 


THE RIO TINTO GROUP. 


to existing Government contracts. 


Seven are in the Blind River area 


THE RIO TINTO GROUP, mov- 


of Ontario, Canada and one in Queens- 
ing ahead with the research and 


land, Australia. Their extraction 
plants are processing a total of more 
than 20,000 tons of ore per day 

equivalent to a daily output of more 


than 30,000 pounds of uranium metal. 


engineering facilities at its disposal, 
is planning to supply uranium and 
materials of 


thorium—the basic 


atomic energy—in whatever form they 





This 1S approximately one-sixth ot the may be required. STAND 133-GEN EVA 





known world production. 


THE RIO TINTO GROUP 


THE RIO TINTO COMPANY, LIMITED Barrington House, Love Lane, London, E.C. 2, England. 
THE RIO TINTO MINING COMPANY OF CANADA LIMITED 335 Bay Street, Toronto, Canada. 


RIO TINTO DOW LIMITED 566 Building, Midland, Michigan, U.S.A. 
THE RIO TINTO MINING COMPANY OF AUSTRALIA PTY, LIMITED 408-410 Collins Street, Melbourne, Australia. 
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for radiation measurements... 


The name Ekco Electronics, Ltd. signifies more than world-wide repre- 
sentation and acceptance on six continents. Whether it be instruments 
for precise radiation measurements, unique laboratory research, reactor 
monitoring, public health and plant safety, or industrial gaging through 
isotopes, Ekco Electronics, Ltd. on the nameplate of an instrument 
represents the acme of excellence in design, performance, dependability 
and long-lasting value. An impressive list of companies and institutions 
throughout the world use Ekco equipment. 


ry 


. Scintillation Counter N559 

Automatic Scaler N530 

Scintillation Counter N550A 

. Scaler N529 

Slow Neutron Monitor N578 

Ratemeter N522 

Radiation Monitor N571 

. Linear Amplifier N568 

. Vibrating Reed Electro- 
meter N572 

. High-Resistance Measuring 
Set N535 


AS 
~ 


WOON Amraw 


Instruments shown above are part of a large and interesting group of 
items, many of them new, to be featured at the ATOMS FOR PEACE 
EXHIBITION in Geneva. We cordially invite you to see them at 
Ekco Stand No. 116. 


i 
oO 


EKCO ELECTRONICS, LTD. 


Manufacturing Subsidiary of E. K. Cole, Ltd., Southend-on-Sea, England 
U.S. Subsidiary: American Tradair Corporation, Long Island City 6, N. Y. 


WORLD-WIDE REPRESENTATION: ARGENTINA—Tecnica Industrial Myb. Buenos Aires * AUSTRALIA—Siemens Pty, Ltd. Sydney * BELGIAN 
( ;0- 5.C.R.L., Leopoldville * BELGIUM—Physique Industrielle, Brussels * BURMA—E. Ruttonsha Ltd. Rangoon *« CHILE—Jaime 
* DENMARK—Semier & Matthiassen, Copenhagen + EGYPT—Airmec Egypt, Cairo * FINLAND—Oy Scienta Ab, Helsinki * 
an, Paris 6e * FRENCH MOROCCO—Ets O.D. Kellner, C asablanca * GREECE—K. Karayannis, Athens * HOLLAND—Lindeteves 
INDIA—Nationa! Ekco Radio & Eng. Co. Ltd., Bombay «+ AND—Kelly & Shiel Ltd.. Dublin © ITALY—ing. Silvio Garrone 
Trading Co., Ltd. Kobe * ISRAEL— Electronic Equipment, Tel-Aviv * NEW ZEALAND—Uitimate-Ekco Co. Ltd 
A/S Lehmkuhli, Oslo + PORTUGAL—Soc Com C er Delaforce & Co.. SA.R.L., Lisbon « N. & S. RHODESIA— 
Ltd.. S. Rhodesia * SiIAM—Sino-British Ltd 3 * SOUTH AFRICA—Kruger & Wilson Ltd.. Johann 
n, Stockholm * SWITZERLAND—Henri Demieville & C Switzerland * URUGUAY—Prescom Trading Co 
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Developed by ALco thermal engineers, this sine-wave tube 
configuration has pioneered atomic heat-exchanger design. 


THE NEW SHAPE OF THERMAL EXPANSION 


Some heat exchangers in atomic power plants are ex- 
posed to tremendous fluctuations in temperature. This 
means, of course, that unusual expansion characteristics 
must be provided. ALCO engineers have answered this 
need by designing a unique sine-wave tube that elim- 
inates expansion joints and floating tube-sheets. 
Originally designed for America’s first atomic subma- 
rine, the Nautilus, this new concept is currently being 
applied in other ALCo heat exchangers for major nuclear 
power plants. The design itself is simple, but it safely 


ALCO 


Locomotives - Diesel Engines - Nuclear Reactors - Heat Exchangers 


absorbs thermal and shock loads through the flexing of 
the tubes’ sine-wave bends. 

This new shape of thermal expansion is typical of the 
advanced design concepts that ALCO builds into all its 
heat transfer equipment. As a leader in heat exchangers 
for the power industry, ALCO is now pioneering in the 
field of thermal engineering for the atomic industry. 

For complete information, contact your nearest ALCO 
sales office or write: ALCO Products, Inc., Dept. 133, 


Schenectady, N.Y. 


ALCO PRODUCTS, INC. 


NEW YORK 
SALES OFFICES IN PRINCIPAL CITIES 


Springs - Steel Pipe - Forgings - Weldments - Oil Field Equipment 




















A Guest Editorial 


NUCLEONICS 


ATOMIC POWER 
NUCLEAR ENGINEERING 


APPLIED RADIATION 


AUGUST, 1958 


Power Breeding As a National Objective 


since it became apparent that nuclear reactors 
i be used for the production of electricity argu- 
have raged on the relative 
eder reactors. Some have felt that the development 
reeders should be a matter of cons derable priority 
Others have fe t that breeders should be worried about 
n the future when uranium supplies begin to dwindle 
Despite these differences of opinion, considerable 
rogress has already been made on breeding in the 
S. In fact, production of the first plutonium in a 
breeder was announced by the U. S. in 19658. 


r is imperative that we clarify our national objectives in 
power-reactor development. The technological choice 
among the many possible reactor systems depends 
upon the goal we seek to tolerate fuzziness 
vacillation in the delineation of our goals. 
The primary goal of our civilian nuclear power develop- 
is assumed to be the demonstration of 
reactors that will produce power economically in the 
United States—say, at 8 mills/kwh or less. A secondary 
aim to develop systems that make economic sense in 
other countries—say, at 10-12 mills/kwh. The essential 
is that the sole figure of merit that guides the 
1S mills kwh. 

I wish to argue that to make mills/kwh the sole basis for 
determining our course is short-sighted and wrong; an 
equally valid basis for guiding the development is neutron 
economy. I propose, therefore, that the achievement of 
practical power breeders be considered as important a goal 


1 
I pati 


} 
too sensitively 


ent gene rally 


iopment 


importance of 


guest editorial below. 


ling will undoubtedly be a topic of importance 
forthcoming discussions of the future U. 8. 
lear power progran The subject will also be dis- 

ussed rather fully at Geneva next month 
ind so, in this issue of NUCLEONICS which is 
ted in large part toa report on the U. S. nuclear 
program, the Editors are pleased to publish the 
It is written by the distin- 


yuished reactor scientist, Alvin M. Weinberg, who 


¢Y ‘ 
has been one of the most eloquent spokesmen for 


yreeder 


The Editor. 


reactors 


for our power-reactor enterprise as the achievement of 
low mills kwh per se. 

First, I shall make two comments on our present motiva- 
tion in reactor development—one is concerned with the 
validity of the goal of low mills/kwh, the other with the 
means by which we seek to achieve low mills/kwh. 


A’ to the validity of the goal of low mills/kwh, I remark 
first that the incentive to achieve economic nuclear 
power quickly in the U. S. is not great because we have 
abundant fossil fuels. Moreover, the computation of 
mills/kwh depends far too much on arbitrary accounting 
decisions, or transitory economic conditions, to make this 
a completely reliable and exclusive basis for deciding on a 
path of reactor development. Reactor technology is 
ponderous and time-consuming; it is very dangerous to 
choose one path and to exclude another simply because the 
mills/kwh, computed at a certain time in history and 





therefore greatly affected by a particular system of ac- 
counting or by the current material supply, shows one 
system to be more economical! than the other 

A good example of how such economic considerations 
can lead one astray is the history of gas cooling in the 
United States. The early studies of gas cooling, for ex- 
ample one made by the Commonwealth Edison group, were 
based on high inventory charges. The gas-cooled systems, 
because of their rather low- material efficiency, therefore 
suffered by comparison with other systems because of such 
accounting. More recent studies, based on lower inven- 
tory charges, now suggest that gas-cooled syst« 
lead to favorable costs even in t! 

I do not, of course, argue that we discard mills/kwh as a 
figure of merit; I simply state that her figures 
of merit—thermal efficiency, capital « neutron econ- 
omy—the achievement of good perf iny one 
of which can also determine a technologi Dp Any 
estimate of mills/kwh implies 
each of these characteristics of a r be: ere is 
much arbitrariness in such weighting nvinced 
that low mills/kwh as computed on the ba f current 
economics is necessarily the whok 1 my view at 
least one of these other cons 


ms could 
United States 


mnomy 


is as important as the over-a ymputed 1 kwh 


M* other point is concerned \ he means for achieving 
low mills/kwh. If we leave b of considera- 
tion, then all of the current rm by me 
which we hope to achieve low 

low-conversion-ratio systems. Ey 

they do not claim to burn more tl 

total uranium. 

If one is content with burning onl) mall fraction of 
the uranium, just so long as the mills/kwh is low, then one 
must be willing to look at all the schemes that seek to 
achieve only low mills/kwh. In particular, one should 
include in the competition thé gh-thermal-efficiency 
highly enriched liquid burners—the U-Bi and the molten 
salt systems. They, too, burn only a small fraction of all 
the uranium—perhaps {99 instead of 1é» or They 
make up for a slightly lower conversion ratio by 
thermal efficiency and reduced chemi 
That these systems operate with high! 1 fuel tends 
to obscure their relation to the systems that operate with 
slightly enriched fuel. In both of the fertile 
uranium is thrown away—in the one case in the diffusion- 
plant tails, in the other case in the waste storage tanks 
and therefore the two systems should be viewed as com- 
petitors. It is my own impression that in the competition 
for a reactor that will achieve 8 mills/] very-high- 
temperature, fused-salt, low-conversion-ratio burner could 
become a very significant contender 


very high 


al processing costs 


ills/kwh, the 


M* main concern, however, is to restate the case for 
making the achievement of successful power breeders 


once more a primary objective for U. 8. reactor develop- 
ment, equal in status with the achievement of low 
mills/kwh. The argument is simple and has been stated 
many times: If nuclear energy is to supply a major fraction 
of our energy, then there is just not enough low-priced 


uranium to enable us to base our economy on low-burnup 
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systems (I include 20,000 Mwd/ton, i.e., ~3%, as “low’ 
burnup). 

Consider a nuclear-power industry in the U. 8. equal in 
magnitude to our 
150 K 10° kw 
Mwd/ton reactors. ing a 0.8 load factor and 25% 
over-all thermal efficiency 


present electrical industry—say, 


based on plutonium-recycle, 20,000- 


this would require 9,000 tons 
of uranium per year, in addition to about 75,000 tons’ 
inventory. This is to be compared with the latest esti- 
mate of 150,000 tons of uranium recoverable in the U. S. 
at $10/pound, perhaps 1,000,000 tons available at $30 
pound. 

Thus there is hardly any argument against the ultimate 
need for breeding. What then are the arguments against 
making the achievement of economical power breeders a 
primary objective of the U. S. nuclear power program? 
I think all of the arguments center around the belief that 
somehow these devices are too difficult, too « umbersome 
To this I say that if we do not pursue power breeders with 
full vigor, then one decade, and then another, and still 
another will slip by without our having such systems 
We may not achieve successful power breeders ever 
work hard at them; we certa 


power breeders if we do not 


/ shall not achieve suc« 

rk hard at them 

But at least as far as the aqueous-homogeneous thorium 
breeder is concerned, I am not pre pared to concede that 


the breeders are necessarily cumbersome than cus- 


tomary nonbreeders. The complications in the homo- 
geneous reactors are in the plumbing and piping systems 
where all can see rather than, as in the hete rogeneous reac- 
tors, in the chemical plant or in the metal-fabrication 


tucked away out of sight 


plant whose complications ar¢ 


but are nevertheless real 


| imavss is certainly no argument against the view that an 
economical power breeder that utilizes 35-70% of th« 


raw material is superior to an economical nonbreeder that 


Generally, we th 


utilizes only 3% of the raw 
it will take longer to achieve the former than th« 
But in the U.S. we could get along without any | 
nuclear power for a couple of decades 
time to develop the devices that 
run—the power breeders. 

Yet, although we have years of grace, we cannot 
indefinitely. 
thermonuclear energy. The 


We cannot, for ¢ xample, wait for controlled 
incertainties in the Sherwood 
business are far greater than the uncertainties in the 
breeding business. It is grotesque to compare the feasi- 
bility of power breeding with the feasibility of controlled 
thermonuclear energy, just as it is grotesque to devote, on 
power breeders, no greater effort than is being spent on 
thermonuclear energy. 

We are trying to develop a technology, not just for the 
next decade nor even for the next century. We are trying 
to develop a technology which, if truly successful, can 
assure mankind a source of energy for thousands of years 
I think future generations will judge our efforts to be 
tragically short-sighted if, in our scramble for low mills 
kwh, we not only waste the world’s supply of neutrons, 
but also fail to devote full effort to finding ways of using 
completely our nuclear fuel. 

AtviIn M. WEINBERG 
Director, Oak Ridge National Laboratory 
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Fuel for the World’s Reactors 


—A Report on U. S. Fuel Technology 


On the eve of the 1958 Geneva atoms-for-peace conference, one of the 
major unknowns continuing to plague students of nuclear power economics 
is the fuel cycle. Regardless of the particular country involved, areas in 
question include: enriched versus natural uranium, oxides versus metals, 
uranium-plutonium cycle versus thorium-uranium cycle, and fuel irradiation 
times achievable. 

Conclusive answers to most of these questions will only come with the 
successful operation of many of the reactors planned for the coming years. 
Meanwhile, however, considerable experience has already been 
amassed that has begun to point directions. 

The United States, for example, has accumulated a substantial number 
of megawatt-days of irradiation of enriched fuels, probably more than 
any other country inthe world. In addition, there is in the U. S. a tremendous 
program of research and development on all aspects of the fuel cycle. 

Based on this background, the U. S. stands ready to offer the world a 
very usable fuel technology along with assured supplies of enriched ura- 
nium. This willingness of the U. S. to assist other nations is probably best 
exemplified in the proposed agreement with Euratom, which includes a 
substantial fuel support program. 

It is to document this U. S. experience on solid-fuel technology and U. S. 
offerings of fuel and fuel services that NUCLEONICS has prepared this 
special report. 





FUEL TECHNOLOGY — U.S.A. 


AEC’s Fuel Program 


By R. CARSON DALZELL 
W. KENNETH DAVIS* 
CLARK GOODMAN} 
ULYSSES M. STAEBLER 


Division of Reactor Developn 
United States Atomic Enera 
Washington, D. C, 


GROUND WAS BROKEN June 26 at Argonne National Laboratory for this $17-million 
182,000 sq ft Fuel Technology Center. Front wing, at left, will house administrative 
offices; narrow connecting section behind it is personnel clothes-change and control; 
the rest—the main body—of building will be devoted to research in all phases of 
metallurgy of nuclear fuels with major emphasis on plutonium. Design is extremely 
flexible to permit changes in program emphasis. Two additional wings, not shown in 
sketch, are already projected: one is an alpha-gamma hot lab for studying irradiated 
Pu-containing materials, for which a preliminary design has been completed and 
development of a detailed design authorized; the other is an engineering fuel devel- 
opment and fabrication facility, for which preliminary design is authorized. 


* Present Address: The Bechtel 
+ Present Address: Schlumberg 
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number of fuel-element types 
for test operation in the variou 
reactors now in operation 
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the gove 
AEC Program Goals 


The objectiv he over-all pro 
gram are to develop more efficient fuels 
for reactors, using U***, U2*5, natural U 
and Pu; to utilize these fuels at 
elevated temperatures to increased 
burnup, and to develop fabrication 


techniques and manufacturing proc- 


esses that will lower the unit costs of 


producing fuel elements. 
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$27-Million to Irradiate Fuel in Power as Well as Test Units 


Admiral Rickover has urged that AEC make provision in its 1959 pro- 
gram for testing fuel elements in private pressurized water reactors 
such as Yankee, arguing that this could be done relatively cheaply 
because the reactor itself would already be in existence. 

Acting on this idea, AEC has asked $27-million in the °59 appropria- 
tion from Congress to support irradiation of fuel elements in privately- 
owned power reactors (not restricted to pressurized water) as well as 


test reactors. 


If Congress approves, AEC will spend ~$15-million in 


the next few years for space in power reactors, $12-million for test reac- 


tor space. 


Such space contracts would run up to ten years. 


Also, AEC may be expected again next year to seek money to build 
one or more test reactors of its own; $35-million for two such facilities 
was turned down this year by the Bureau of the Budget. 
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ous chemical process development will 
be accelerated. Increased effort will 
be placed on volatility work at both 
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nificant increase should be mad 
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metallurgical process development now 
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breakthrough in 
development. To accomplish this ad- 
vance will require some really imagi- 
native effort. 

The same kind of thinking is required 
to achieve the other obje ctive 
Until we can get 


nuciear 
superheat. super- 
heated 
reactors without resorting to chemical- 
fired superheaters, we will not be able 


to take full advantage of the progress 


steam from nuclear power 


made during the past 10-20 years in 


development of high-efficiency fossil 


fuel systems. The immediate need for 
this new knowhow is not only in our 
own domestic program but in the 
programs of our foreign friends as well 

Among the problems this program is 


expected to solve are these: 
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first two areas would bk 
low enrichment and alk 
thermal reactors, and 
enrichment and alloy 
breeder reactors. Sin 
ups are promised in o 
substantial portion of tl 
being devoted to the de 
improved oxide fuels 
Development of techno 
ing use of both U and TI 
reactors, ultimately obtair 
in each cycle, is anotl 
objective—the bulk of 
reactor fuels is still o 
based on metallic U 
Ceramics. Another 
thermal-reactor fuel res¢ 
ceramic compounds, sit 
limit on reactor operating t 
and fuel burnup is impos: 
of metallic fuels at operat 
tures >400° C 
This swelling is due in ] 
product gases. When fo 
U**® are fissioned, on 
fission-product atoms 
is, or soon becomes, an ato! 
xenon or krypton. This 
when only 1% of the ator 
centimeter of the metal 
some 4.4 ec. of these gases 
ard conditions) have bee 
These rare gases are pr 
soluble in U. Hence, the 
are in effect under very 
within the solid fuel latti 
Current data indicate tl] 
mum achievable magnitu 
for metallic fuel is invers« 


the temperature of the | I 
irradiation: that is, with hig f Fuel-Element Standards? 





element temperatures, burnu rhe designers of reactors and 
creased. A theorv used fuel elements are being requested 
this behavior is that met to compile a unified set of stand- 
comes weaker at high ter ards with the purpose of easing 
permitting the expansior tolerances and restrictive specifi- 

eations. Although no evidence is 


fission-product gases a as available, it is possible that pres- 
size of the fuel elements b ent fuel element criteria may be 
unacceptable limits. A cor rani more restrictive than is necessary, 
amount of research and developmer and thus conducive to increased 


being directed toward achieving | unit production costs. } or with othe 
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Com- 

tile oxide 
ibilities 
etais in 
eramics in 


mpounds, 


nperature 


mical re- 
tempera- 
measures 

One 
vestiga- 


es that 


oextru- 

method. 

ives similarly to 
etallurgically and 
search attention in 
ver, the rapid in- 
ty in reprocessed 
production and 
is Causing increased 
mportant goal of in- 
levelop cheap and 


fabricating “‘hot” 
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A promisins 

is the success 
application of injé 
note fabrication metl 


fuel elements 


in the 


‘ 
} 


this stage 


timum fuel cy¢ 


siderations 

AEC to the 
To date 

ated on U 

reactor operating 

U3 is needed as part of 

of this nuclear fuel As a fi 
MTR 

fuel elemet 
fabricatior 


elements will 


plan to operate the 
set of U** 


planned, the 
these 
already-announced plan t 
MTR on Pu (NU, De 
These integral experim 
serve 


nuclear data as well as « 


fuel 


as valuable checks 


in a limited way of the fe: 
fabricating fuel 
these toxic materials. 

Plutonium cycle. 


elements containing 


ration of 


MTR on Pu fuel is scheduled to begin 
The Plutonium Ré é 


Reactor (PRTR) is undet n- 


this vear. 
Test 
struction at Hanford, but operatior 
this facility is not scheduled until 1960. 
the Los Alamos Molten Pluto- 
nium Reactor Experiment (LAMPRI 
and the Pu in the Exy 


mental Breeder Reactors ar 


Like W ist 


loadings r 


vide operating expt 


1960 or 


f MTR on 20 


ionstrati 


ooperative 


provides g 
fabricatior 
integrity of 
he guarantees are in the fort 
Government assistance to Amer 
manufacturers rather than to 
Thus the 


gram and the fuel recyck 


utilities. foreign 
should}prov: of direct value in | 
nuclear power cost both in 


and in Europe 


Conclusion 
We have attempted briefly 

an indication of the scope and urg 

of the fuel-cycle development prog 

Encouragement can be taken fr 
the 

and 


interest of Commission in 


expanded accelerated program. 


There are many problems to be solved, 
among the most important of which 
are the fuel lifetime, the reduction in 
cost of chemical processing and waste 
disposal, the reduction in cost of fuel 
fabrication and the development of Pu 
and U?** as fuels for power reactors. 
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FUEL TECHNOLOGY — U.S.A. 


U. S. Export Policies 


By MYRON B. KRATZER 


Division of International A ffa 
U. S. Atomic Ene rqyu Com» 





ABOVE, SIGNING of 
U. S.-West German bi- 
lateral agreement last 
year by (from left): 
C. Burke Elbrick, State 
Dept.; Heinz L. Kreke- 
ler, West German am- 
bassador; and Lewis L. 
Strauss, AEC chairman. 
LEFT, SHIPMENT of ura- 
nyl sulfate last month 
to research reactor in 
Berlin. Fuel was de- 
livered to AEC at Idle- 
wild by John Viverito, 
Mallinckrodt (right). 
AEC’S H. V. Werner 
(left) signed it over to 
Eduard Hess, West 
Germany. 


F THE Basic buildin 
United States Atom 


i address 
Delo! United Nations on Dec. 8 
1953, President Eisenhower made the 
proposal that the producing nations of 
the world m: available adequate 
amounts 
pea l ] Since he passage of 
the Atom nergy f 1954, the 
United tate ha made ivailabl 
100,000 kg of U*** for | eful pur- 
poses at home and abroad. Of this 
int 5,000 kg have already been 
the International Atomi 
th an offer 


nt of suc! 


vallabie the Agency 


1960. 


| Ose of this 
is to summarize these conditions 


ibe the principles behind 


Guiding Policies 

Before discussing individual nuclear 
materials, it is worthwhile to identify 
certain principles which are generally 
applicable to the distribution of ma- 
terial or supply of services by AE( 
First, to the maximum possible extent 
materials und =6services§ are offered 
abroad at the same prices and under 
the same terms and conditions as are 
applicable domestically. Materials 
and services available from the AEC 
are priced without profit or loss, and 
are provided by the AEC only to the 
extent they are not available com- 
mercially at reasonable prices 

Second, materials will be made avail- 
able only under appropriate safeguards 
to prevent their diversion to military 
purposes. Enriched U and other fis- 
sionable materials defined as ‘‘special 
nuclear material” by the Atomic 
Energy Act of 1954 (U**, U3, Pu 
may be distributed abroad only under 
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yperation between 
yperating nation 
materials other 
material such 
eted U : 
d not take place 

But 


ement, « omparable 


and heavy 
in the ab- 


leguaras are required 
ent or through other 


ooperation fall into 
= researci 


agree nis, 


r +} tr 
une t 


nsfer of limited 


ral 
hed U for 


rest arch 
omprehensive agree- 
le for the transfer 
f material for power 
reactors, as well as 
eements, the safe- 
re relatively simple 
for the right to 

to time the operation 
ondition of the fuel. 
agreements, more 
S are included, 
nspection, review olf 
yption to purchase by- 
produced as a result 
iterial or equipment 

| s in excess of 
the co- 


lirements ol 


Enriched Uranium 


ortant nuclear material 
the U.S. is enriched U. 
the President has determined 
J available 
This 


listributed as 


50,000 kg of U2** ar 

ful uses ma- 
needed, 
so that 


iv recelve 


years, indi- 
assurance 
ver a period of time 

mic and financing 
that 
the 


contained in highly 


uld be noted 


maate available is 


its equivalent at other 
the actual quantity of 
will 
isotopic assay of that 
An allotment of U5 
full enrichment 


for distribution 


less than 

re than a smaller allot- 

nriched. Because the U 

substantially less than 

d, the quantity of con- 

ivailable for foreign dis- 

tribution will be substantially greater 
than 50.000 ke 


Aereements remain in force for fixed 
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U. S.-Euratom Agreement 


AEC recently negotiated and submitted to Congress a joint program 


with Euratom looking 


nuclear electric capacity in the Euratom nations by 1963. 
proposes a number of special arrangements for the fuel cycle 


July °58, 
basically 


p. 24). 
modify 
discussed in this article. 


program. 


toward the installation of | 


These arrangements would supplement 


kwie) of 
The program 
NU, 


but 


the principles of supply of materials and services 


They are applicable only to the l-million-kw 





periods of years and pro 
for the transfer of spe 
quantities of enriched I 
agreements, the quantity 
normally 6 kg (initial 
however, in certain casi 
been provided under this type 
ment. In addition, the 


to provide such additior 


necessary, over the period 
ment 


} 
| 


tors; for exampk 


ment fuel while spent fu 
decay cooling and rep 
aged fuel materials 

In comprehensive agr 
quantities of enriched | 
through consultatio 
operating nation, and are 
be adequate to provid 
life of the agreement for pr 
at the 
Once these quantities are establishe 


time, appear reasonal 
however, they need not be em 
the firm projects; rather, the) 
able for use in any d 
which the cooperating g 
consultation with the | 
undertake. 

The fuel quantities in compr 
agreements are spe 
defined as the 


ined in term ia 
differ- 
transferred 
the 
over the 
the 


consumed 


net amount U* 
ence between the amount 
to the 
amount returned to the 


cooperating nation less 
Ts 
life of the agreement. It covers 
cumulative amount of U 
over the term of th 
the amount in the 


agreement plus 
reactor inventory 
and the overseas portion of the ‘ 
The 


. 8. portion of the pipeline 


line.” amount of material 


the U 


fabrication, 


under 
not 


processing, et is 


charged against this total 


Long-Term Assurances 

The U. 
recognition of the importance of pro- 
viding long-term fuel 
Most importantly, the U. 8. 
is prepared to enter into agreements 


S. has taken several steps in 


assurances ol 


supplies. 


for periods longer than the original 


10 years specified in early 
Under this policy, agreements 
ing for fuel supply over 
period have now been 
Italy, Japan, Euratom 
Further, the Commission | 
to provide reasonable assur 
developing atomic-energy 


abroad will not be limite 
availability of fuel In his 
nouncement of the allocation of a large 


quantity of 


22 1956 


enriched [ 1 February 
President Eisenhower 
As additional projects ar 


taken by industry and by 


our 
nations, more nuclear fue 


The AEC has 


that it will recommend adi 


quire a 


plies be made available as they 


necessary in the future 
mission has also made it ar th: 
from the U. 8. 
tied to the use of rea 
tured in the U.S 
These 
favorable U 
U. S. 


serious concern need be felt 


supply of fuel 
tors manul 
factors, together wi 
supply situation 
and elsewhere indicate 


future availability of enriched 


Percentage Enrichment 


Agreements for Cooperation gen- 
erally provide that enriched U supplied 
by the U, 8. assay, or 


U**5 concentration, not to exceed 20%. 


will be at an 


However, under some comprehensive 
agreements, the Commission has agreed 
to supply U enriched up to 90% for use 
in materials test On April 
25, i958, this further 


liberalized to provide for the distribu- 


reactors 
policy was 
tion of highly enriched material for use 
in research reactors also (2). Highly 
enriched material will be provided for 
either of these purposes only under 
comprehensive agreements for coopera- 
the 
ready to consider requests for amend- 


tion. However, Commission is 
ment to existing comprehensive agree- 
ments to provide for the transfer of 
highly enriched fuel. 


In addition to the exception for 
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research and materials 
the more recently ne vot 
ments of both researc} 
hensive types provide for 
of gram quantities of hig! 
U, Pu and U2*3 for small-s 
purposes. The Commiss 
pared to consider addi 


visions to earlier agree! 


Price Schedules 


The price schedule for ent 
well as general conditions 
tribution, was announce 
18, 1956 (3). The sche 
upon the we ll-known 
theory, which provides 
calculating the value of py 
enrichment as a functior 
parameters of cost of 
separative work. 

Although the price 
not guaranteed, the Com: 
frequently stated its intent 
the price as stable as possi! 
of AEC policy to estab 
flecting costs and because t] 
cost elements in the produ 
riched U are the cost of 
tric power, there is good 
believe these prices Wi 
as they have since 
January, 1955. 

Enriched U is made ava 
form of UF, (4) in ke 
AEC policy to dep nd or 
dustry to perform pro 
fabrication services whene. 
U.S. firms can convert ent 
into metal, oxides and 
pounds (5). [See p. 11 


ONICS survey of suppliers 


Export 


Under the Atomi Ener 


1954, only AEC may export 


U or other “special nuclear 
Further, all such material 


is the property of the governn 


is distributed for private 


the U. S. under license. Thes 


requirements, as well as pra 
siderations, have led to the 
] 


ment of a specific procedur 


transfer of enriched U abroa 


the foreign government (representiy 


when appropriate, the o1 
under its jurisdiction which 
the material) selects a U 


oO 
wu 


~ 


process or fabricate the fu 


advises AEC. AEC then m 


able to this firm, under its li 


necessary special nuclear 
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ernme 
that gover 
iy responsible tor 
ARC This does 
foreign g 


this 


Lease and Sale 


Enriched | supplied under ress 
nts is leased under terms 
ns essentially the same 

domestically. The 


ge (currently 4%) of 


nriched [ 


the material when lease 
case agreement may pro- r ens igreements 

eriodic settlements for con- mad r the possibility of reprocessing 

of fuel or for settlement upon ide the S. However, material 


I the material hich is returned to the [ lor re- 


esent policy of AEC is to sell essing and is repurchased by the 
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it the going U concentrations down to 0.22%. the spent fuel from one re: 
Like enriched U, this ma is avi be used as feed for another o] 
able from AEC in the form of P somewhat lower enrichments 


Buy-back of Pu and U ; a 
sequt nt proce il elng the cost of conversion to [ | ‘ 


an sul } 
agreements, rmed by private firm i buti adjustments in U?** concent 
option to made under r ibjes often be made by 
oduced in to satisfactory informatio! neernin ( than through 
t sup- propose: and reconversion of UI 
Most research and test re 


an be processed through the 


proxima 


( om- 


option 


accordance with procedur 
by AEC and with the regul: 
y the U. S. Coast Guard and 
the norma! proct I I 3\ Commerce Commission 
analogy in a irchased BIBLIOGRAPHY 
material, credits for r lr i ve l I list tuon see stat 
become effective : 
essed - pletion of 
a number of period. In each 


i poucy an- normal processing 


8, 1958, such mate- ordinarily required 


directly from the begun promptly 
As in the case material; thus the 
ribution of these if AEC decides to ¢ 
under ap- The Commission 
distribu- cover the recovery 
differ from form of nitrate 
because export permanent storage or a 
nder license, is per- active wastes. Additiona 
amounts of natural made for conversion of | 
pments of up to UF, and of Pu nitrate to m¢ ] ser AREF ; 
that mutually ist of ct cctzomes 16, N 


ormal U to a single It is quite possible 
exported without beneficial arrangements can be worked Oa alaldtiraa as 
and fuel mmary Report AEX Refe 
: . ( . . , rocessing Plant WASH. 7438 
iilable in a range of | processors,$under which, for example nical Inforenstion Bervies. Ooh 


issurances out among reactor operators 
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FUEL TECHNOLOGY — U.S.A. 


URANIUM 


The technology and prospects of U fuel in four parts: 
1. The Case for Enriched Uranium (this page) 
2. The Case for Natural Uranium (p. 88) 
3. Uranium Alloys (p. 89) 
4. Uranium Oxide (p. 90) 


Noturo! U reactor 
[100 Mwith), conv ratio = 0 8; 3,000 Nwd/ton } 





Pu loss 

> 0.48 kg/yr 
we U discord 235 
(042% U 
































A 


Pu 258 kg/yr 
(79% Pu 239, 


16 % Pu 24? 
5% Pu24s) 


gw Pu 166.2 kg/yr 
(47 % Pu239, 21% Py 240 
11% Pu24! 21% Py 242) 


One of more enriched rectors 
C150 Mw (th) total, conv. ratio =0.7. 10,000 Mwd/ ton] 


Will Natural and Enriched U Coexist? 


An extension of the Pu recycle system is the combination of natural- 




















eng Pu discard 
pa 17.8 kg/yr 

. “eS: =  discore 
—— (0.55% U255) 


























and enriched-U reactor systems. Such a Pu feeder-converter complex is 
shown in the figure. Natural U is fed to the “‘feeder 
charges fuel after ~3,000-Mwd/ton irradiation. The Pu produced is 
extracted and fed into the fuel cycle for the enriched reactor plants. In 
addition the enriched reactor plants will burn natural U and their self- 
produced Pu. The system shown assumes a 100-Mw(th) natural-U reactor 


reactor which dis- 


with an initial conversion ratio of 0.8. With an enriched-reactor con- 
version ratio of 0.7, this particular combination would permit 150 Mw(th 
of enriched reactors to be operated in conjunction with the 100-Mw/(th 
natural-U reactor as a self-sufficient complex. This feeder-converter 
system would permit complete independence from diffusion plants. In 
addition, power reactors in which enrichment is indispensable, as, for 
example, small power stations and nuclear propulsion, could be supplied 
with fuel from the system. 
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l. The Case 


By CHAUNCEY STARR 
Aior ‘ na 


necessity for isotope s¢ 
and chemical reprocessing facilities 

Diffusion-plant economics. On 
purely econon grounds th 


investm«e diffusion 


sary to sustain a nuclear pi 
is only as percentage 
capital investment in 
compiex 
It has een shown that liffusion 


plants ws ount for about 5% of 
U. S. nuclear power plant investment 
projected to 1975, even assuming that 
all nuclear power plants use slightly 
enriched fuel 

In the year 2,000, assuming half of 
the enrichment comes from Pu recycle, 
the diffusion plant investment would 
be only about 2% of the projected 
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for Enriched Uranium 


r plant investment. * 
if one considers the 
chemical reproc- 

ese appear to be less 
total capital invest- 
ear power plants 
that all 


world would 


assume 


the inter- 
volved in 
programs 

und economics 
in nuclear 
that 


plants and chem- 


1an\ areas 


ints 


Pu recycling. An additional factor 


ed fuel tec hnology 


f the 


; , rr } 


Pu recycle 


many 


prac- 


chniques in the 


vet to be in- 
combined use 
and natural-U 
a substitute for 
independent of 
nent facilities. 
economics of 
speculative, it 

costly than en- 
Nevertheless, as 
lable as a fuel, it 


soon 


ption that Pu will have 
hemical reprocessing 

U becomes eco- 
eresting. Even at 


emical reprocessing, 


our 


ominaly 


valued at 
‘obably economically 
ract the 


Under 


Pu from 
such 
hemical reprocessing 
associated with natural 
is, one of the objections 
les disappears. 
Reactivity lifetime. Studies of nat- 
tast- 
y decrease the demand 
diffusion plants. How- 
unlikely to make a 
ition for many decades 
plants will be economically 
least as long as the normal 
type of facility. 
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production from 


+ 


rs are 


ural-U, D.O reactors reached 
optimistic conclusions (3) based on the 
lifetime 
in the 
Other 

that 


practical 


assumption that the react 
can be stretched to allow burnuy 
range 6,000 to 9,000 Mwd, ton 
studies (4, 6 however nadicat 
the reactivitv available in a 
power reactor will 
2,900—4.500 Mwd 
of enriched U to « 
more than pay for i 

If jong burnup of 
cannot be achieved 
natural-U fuel evel 
proach that of the enri 
this regard, it is 
relative cost of U 
tical reactor operatior 
over a very wide rang 


from natural U 


example, if the bu 
about 1,000 Mwd_/ ton or 
enriched fuel is only 
than natural U. Ii 
1.5% 


most 


assumed, the 
costly. In 
the actual 
expected to be in the 
Due to the reactivi 
natural-U reactors 


actors, 


cost differences can 


appear in practice. 


natural-U reactor with an avera 


burnup limitation of 3,000 Mwd/ton 
would produce heat at the same cost 
1.5%-enriched reactor with an 


\Mwd 


When one considers the advantages in 


as a 


average burnup of 10,000 ton. 


terms of reactor 


afforded by enriched fuel. the 


cost and operation 

over-all 
plant economics may be significantly 
For 


50% burnups 


lower with the enriched reactor 
example, in the case of 
mentioned above, if the use of enriched 
fuel permitted a high temperature re- 
actor configuration so that the thermal 
efficiency might be raised from 25% to 
35%, this would exactly compensate 
for the higher cost of the enriched fuel, 
even if the burnup limitations were the 
same. 

Moreover, if the enriched fuels will 
permit exposures of 10,000 Mwd/ton 
or more, it appears that the fuel costs 


themselves for enriched cycles will be 


or less than that of the 


equal to 
high burnups 
both 


natural-U cycles Such 


seem to be possible tor netal 


alloys 


and for nonmetallic fuels A|- 


though unalloyed-U metal is limited 


sally } ‘ hon 
especialiy above about 


in burnup 
400° C 
as 30,000 


with alloying, burnups as high 
Mwd/ton can be obtained 
¢ Similarly, exposures of this mag- 
nitude have been achieved with UO 


Although the development of suc! 


i 
high burnup fuels is still in its early 
stages, there ar many indications that 


economically 


successful fuels will be 

achieved in the near future. 
Only the enriched 
1} 


taking Tull ady 


reactors really 
permit antage of the 
maximum burnup capabilities of the 
presently ider development. 
effect of such 


fuels 
The 


fuel-cvele 


long burnups 
costs for any given reacto 


element invol\ 


but to a first 


and fuel es many pa- 


rate factors approxima- 
taken to 


of the 


tion the fuel cycle cost can be 
vary inversely as the square root 
Mwd, ton 
if in a practical enriched power reactor 
the fuel evcle 


credits and charges are 6 mills/kwhr 


exposure As an example 


including all 


t costs, 
with an exposure of 2,000 
Mwd, ton, an increase in this exposure 
to 8,000 Mwd/ton will reduce the fuel 


evi le costs to about 3 mills/kwhr It 


average 


is therefore evident that if burnups as 
30,000 Mwd/ton 


achieved, enriched fuel « yi le 


great as 


be very low indeed. 
One might therefore conclude 
both 


economic developments will probably 


the pressure of technical 


result in the predominant use of en- 


riched fuel cycles on a world-wide 


basis. 
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2. The Case 


By JOHN R. MENKE 
Nuclear Development Cor} 
White Plains, New Yori 


THE QUESTION of natural 
riched U persists as one of tl 
issues in the nuclear field. 
country, natural U is consider 
exclusively in relation to hea 
moderated reactors. The 
limitations with other moderator 
as graphite, are too restri 
permit good ultimate econon 
United States As a matter 
the British, who have he en ti 
proponents of the graphite 
svstems, are considering t! 
heavy water for their mor 
installations of the futur 
as much of the interest in the 
heavy-water system derives 
advantages of heavy water 
from the advantages of natu 
The term ‘natural uran 


T 


requires definition. It has r 


have a broader meaning t! 
strictly literal interpretatio1 
the supply standpoint, one is pr 
concerned with the fuel feed str 
the reactor and not necessat 
the details of the core proper 
cycles need to be considered: 
®Natural-U feed, natural- 
composition with the optior 
times of reprocessing after burt 
®Natural-U feed, Pu rec) 
source of enrichment with cons¢ 
requirement of reprocessing 
®Very slightly enriched 
0.9% U5, 
The latter two systems ul techi and 


with optional repro 


designed to permit operatior 


natural-U feed and = cor 


quarters 


to operate 


bination with a 


However, Pu-1 


under 


practical 


net cony 
| 


75 and an enri 


material ol 


Hows vel 


experience until 


phasized the other e1 


conversion 





Uranium Utilization for Typical Reactor Concepts 


Power [Mw(e 

Enrichment (% U* 

Core inventory (tons U 100 
Natural U equivalent of core inventor 100 
Core exposure [Mw(th)d/ton 5,000 
Energy released {[Mw(th)d 500,000 
Net energy released/ton of natural U [Mw(th)d/tor 5,000 


* Includes total U feed to diffusion plant f ent wit 


plant at 0.3% tails concentration assu 


~300* 
10,000 
500,000 
~1,700 


hout recycle (theor 





be better 
Une 

without 

breeder re 

mum potentia 

in the 

converters 

tenths 


the current percent 


range to several 


pe reent remains 


Continued np ) 
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3. Uranium Alloys and Dispersions 


By R. A. NOLAND, J. F. SCHUMAR 
and J. H. KITTEL 


ERIAI inalloved 
antages oI exten- 
onal changes 
der irradia- 
inisotropi 

U can be 

dom grain 


iwoothness) 1s 


Zz These 
approximately 
U through tech- 
How- 

have 

tive when 
it treatment 
in pro- 
oriented 
lassified 


ist and 


ons and 


name 
\ pl a-pl St 
otal quanti- 
h, in many 


nts with low 


Vs pres ntly 


imounts oO 


the alpha- 


pl ASCS 


sterile metal 


U of partial 


iluating 

irradia- 

sion resistance, 
ost Alloy 
mewhat on all of 
1 particularly upon 
In some cases 
manufacturing 

a new material a 
g., extrusion of U;0s 
owders directly into 
Argonaut reactor. 


| . Th limitations only 
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irradiation behavio 
rosion resistance 
and only work done 
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4. Uranium Oxide Experience 


By J. C. DANKO 
Westinghouse Electric Corp 
Pittsburgh, Pennsylvania 


UO., used either disper 


cermet fuels or in the form 


as a 


bodies, will undoubtedly play 


role in future nuclear power 
Because of its physical proper 
excellent resistance to radiatiot 
age, UO. may be utilized in 
operating at low, intermed 
high temperatures. 

On the basis of the present 1 
damage data on UOsz, hig! 
greater than 25,000 Mwd, tor 
feasible without appreciable 
to the UO, and the structura 
material, provided the mat 


properly prepared. 
UO, Fabrication 


Urania (UO.) can be fabr 
any of the following techniqu 


® Cold compacting in dies and sinter 
® Hydrostatic pressing and sinterir 
® Hot pressing 

® Ceramic extrusion and sinte1 
*Slip casting and sintering 
® Swaging 


of the sintered U' 
to a 


The density 
controlled large extent 
particle size, surface area, and 


A higl 


area, high density, and small 


of the UO, powder. 92 
size are characteristics required to | 

duce a uniform ceramic body 

Since the UO, is unstable at ele 

temperatures in an oxidizing en) 

ment, sintering is usually performed 

in the presence of hydrogen or an gi ra 
inert atmosphere, at temperati 
1,500° C and higher. The sint 
ity of UO, may be varied by 
such as TiOs,, CaCO;, Ce 

by sintering 
environment. The 
of UO: pellets 
adaptation of conventional 
metallurgy techniques. 
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Physical Properties 
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FUEL TECHNOLOGY—U.S.A. 


THORIUM 


By BERNARD MANOWITZ 


eT Vat ona Laboratory, 7 pton, Veu 
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Other reactors 
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Recycle Th 
Wastes Po-» U 


FIG. 1. Typical thorium-U*** fuel cycle as drawn by F. T. Miles. Arrow 
widths are roughly proportional to mass flow rates. Radiation symbols indi- 
cate points in the cycle where radiation is a problem. Gray lines indicate 


waste streams. 
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THE THORIUM-U*** FUEL CYCLE offe! 
significant advantages to the reactor 
designer. Good supplies of Th are 
available. Reactor physi s is straight- 
forward—most of the parameters in- 
volved are already known for the ther- 
mal part of the neutron spectrum 

Th consists entirely of the fertile iso- 
tope Th?**. Neutron capture and two 
subsequent beta decays convert it into 
fissionable U2*5, Thus the conversion 


is as follows 


Th 


Figure 1 shows a typical 

vel 

Problems. The main problet 
Th-U2** systems will come from the 


inherent radioactivity of the Th*** de- 


eay chain. This will probably require 
remote fuel fabrication 
also to pyrometallurgical 

Since there is inherent radioactin 
anyway, pyrometallurgy need m 
penalized for incomplete separation of 
hssion products. 

To date no reactor has been operated 
on U? Hence, feasibility of its us« 
as a fuel has not vet been established 
As a first step the AEC is planning to 
operate the Materials Testing Reactor 
with a full set of U*** fuel elements 
As now planned, fabrication and use of 
these fuel elements will follow the al- 
ready announced plan to operate MTR 
on Pu (NU, Dec. °57, p. 25 

A shortage of U*** is one influencs 
that has been holding up the develop- 
ment of the technology. (See box, p 
92). The AEC is attempting to define 
a policy that will correct this shortage 
Meanwhile there is a need for further 
experiments with critical and subcriti- 
cal assemblies to evaluate epithermal 
characteristics of this fuel cycle and test 
the predictions of reactor physicists 


Reactor Physics 


There do not appear to be any un- 
usual problems in reactor physics with 


91 





Th-U2** fuels. A good } 25 at 30 kev, 2.43 at 140k 
basic parameters in the ther 15 at 2 and 2.60 at 900 ki 
has already been acquiré me new val is consistent 
control problems may aris se of 1e of fo difference 
the delayed-neutron y trons per fission t and 
smaller for U2** than for | to-f n ratio « established 
Cross sections. The best rison with in the T 
values for Th?*? and U?** 1 I I Jezebel assemblies at Los 
sections at thermal energies a1 Resonance capture. 


rTM. e209 =~ esonan 
capture, Th? iA 
fission, U254 532 


capture, U*** 588 


When combined with t} 
neutrons per fission v, th 
these cross-section values 
2.27 for the number of 
emitted per thermal-neutr 
in U***, which is in agr 
experiment. Oak Ridge N 
oratory work gives 7 
On 9235 = 2.08. With var 
tron energy, Nes; is essent rt 
up to 1.0 ev, but beyond tl 
sharp dip and_ rapid 
These fluctuations occur 
nance region but apparent 
coincide with the ross 
resonances. 

The following values 


. . | 
higher energies have recent 


Neutron age. 





Th and U***—Need and Availability 


Thorium presents no serious problems of availability. Ample sup- 
plies of ores, principally containing monazite, are available. Thorite- 
type ores occur extensively in the United States, but they have not 
been exploited yet. By-product Th from UL mining may become of 
importance. 

The present cost of Th metal is in the neighborhood of $20/lb. New 
processes that are being developed show promise of reducing the cost. 

The Atomic Energy Commission indicates that 30 kg of U*"* is needed 
this year and 80 kg will be needed in 1960 to support the minimum 
Th-reactor-development program. A really comprehensive program 
would require more than 10 times this amount by 1960. Considera- 
tion is now being given to these needs, and it is hoped that the AEC 
will be able to produce enough material for these requirements. 

The problem of pricing both t and Th is a difficult one for the AEC. 
It has established a fair purchase price of $15/gm for l in the form of 
uranyl nitrate and $30-45/ gm for domestic plutonium metal, depend- 
ing on Pu?” content. Thus there is strong economic incentive to pro- 
duce Pu for weapons as a by-product of power production rather than 
to produce U*" as a replacement fuel for initial U? 

**In fact,”’ says Clark Goodman, formerly of the AEC Division of 
Reactor Development, **this pricing policy has caused several industrial 
organizations to seriously consider abandoning the Th-U*"* eyele in 
favor of the U-Pu cycle. In view of the long-term importance of 
thorium as a source of fissionable material, it is to be hoped that a 
pricing formula can be found that will be more favorable toward tho- 
rium but which will at the same time recognize the superior properties 
of plutonium for weapons purposes. All that can be said at present is 


that the Commission is well aware of this problem, but no equitable need 
to pro- 


pricing plan has yet been evolved which encourages the use of Th in 
proper proportion to its fertility.” . large initial conver n ratio, 
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FIG. 2. Reactor production of U*** from Th 
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Advantages of the Th-U**’ Cycle 


High neutron yield 


ae 
2. 
3 


and Its Disadvantages 
Small fast-fission factor « 


Small delayed-neutron yield 


Good radiation stability in metal and oxide fuels 


Long half-life of the intermediate nuclide Pa 


Radiation problems in recycling 


Good adaptability to power systems with large conversion ratios 
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4. National Lead (¢ 
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decontamination processii 
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they can be processet 
Thorex process (10 
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Borax-4 Points the Way with Thorium 


While no reactor | 
have been explore 1 by 
ThO-U20, fuel (77 
and by the end of 1957 

The fuel elements } 
with aluminum containir 
of 1% in about 250 Mwd 
expected in a U***-fuel 
element has a relatively 
correspondingly higher 
periods and presumably) 
59-element loading has cs 


corresponding to 36 kw 


or the dynamics 1 nt 


experiment 


Reactor irradiation. 
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Cross section 
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TABLE 1—Pu Intermetallic Compounds* —" * ence = oer 
‘ Pugh. Results are given in Tabk 
PuyZr VIIT/PusFe, PuCo, Pu in U-Pu alloys contain 
eta Pu-U (30-98 atomic &% Pu 
Al, PusIn /JVB/Pu,Si, Pu.Si " 
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concepts, and several Pu-f 
mental and test reactors ar 
struction. Pu elements | 
tested in reactors such as 
NRX. 

A concept being studies 
volves mixed Pu and 
liquid-metal concept und 
tion at Brookhaven might 
bismuth. Atomic Power 
Associates is interested 
reactor utilizing a fluid be 
near-settled Pu parti: 
sodium. 

Three Pu-fueled reactor 
uled for startup in 1960: ] 
Breeder Reactor-2 
teactor Testing Station, | 
nium Recycle Test React 
and the Los Alamos Molt 
Reactor Experiment-! 
Los Alamos). 

The following sections g 
obtained in work relat 
these projects. 


Pu-Fissium Alloy for EBR-2 


Pyrometallurgical reprocess 
used for the EBR-2 fuel 
some of the fission products 
processed fuel to produc e wl 
a fissium alloy. Fissium 
found to improve the irrad 
thermal stability and corrosior 
ance of U-Pu alloys. 

The EBR-2 is a prot 
breeder power reactor It 
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for high thermal performan 
burnup. Long, thin fuel pi 
into a thin-walled tube with 
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A Pu fuel element for EB 
under development at ANI 
sults of metallurgical studies 
by Kelman and Dunwortl 
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Corrosion. The EBR-2 
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nt in the reprocessing cell as 
iquid sodium bond witl 
ven in the pure 
of the ANL glovebox fa 
U-Pu alloys contair 
Pu tend to disintegrate t 
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meter with aluminum 
1 directly into a finned 
1.410 in. i.d. and 
nd pieces are 
threading to 
reservoir 
slugs required new 
jues. PuQs, is re- 
in the presence 
it excess alumi- 
sired alloy. A 
performed for 
Pu and 758 gm 


i « ? Y 


1} 
& 0.4 Vo BUOY 


lost to the slag 


induction- 


The 


long and 


melted in graphite crucibles in air 
765-gm castings are 12 in 
1.41 in. in diameter with 2!5 in 

Pu 


concentra- 


ol pipe 
about 


They contain ~27.2 


>» 
2% being lost as oxide ul 


tion varies about 5% from top to bot- 


tom of casting because of longitudinal 
segregation. Inverse segregation of 
Pu at the 
noted. 
The ‘ 


diameter of 


casting surface has been 
slugs are machined to a 

1.360 0.002 in The 
The 
piped ends are cut off, and the slugs are 
0.005 in 


ast 


surface is free of visible porosity 
finished to a length of 0.022 
1.0 gm 
About 
} 


piped 


The finished slugs weigh 595 
Pu 
in the 


~21.7 gm of 


and contain 
3.5 gm of Pu is contained 
end and 2 gm in the machine cuttings 
The Pu \ ield from initial 

solution to finished slug averages 77 % 
The 13% in the 
by remelting. 

lathe 


nitrate 


piped end is recovered 
The 7% contained in 


cuttings and 2 in meiting 


drosses is recovered b) hemical proc- 


The 


and reduction losses, is not 


remaining |‘ lusting 


essing 


onsidered 


to be economically recoverabie wast 
Element assembly. 


welded « 


One end of th 
finned sheath is losed Th 
end pieces and slugs are inserted in the 
The assembly 


160” ( tor 


sheath in a fume hood. 
is then evacuated, held at 
{ hr and cooled under vacuum to re- 
The 
a die to 
with the 


issemoDI\ 


move adsorbed water 
is then drawn through bring 
the sheath into close contact 
slugs 

The ends of the sheath are cut off and 
faced off 


yond each end piece. 


in. protruding be- 
This 


spun down over the end pieces 


leaving 3; ¢ 
metal is 
The 
outer end pieces are screwed into place 
and welded. Weld integrity is checked 
by taping a polyethylene sleeve over 


res- 
pl 


the element, covering both welds 
the | 


' 
itli 


with heli 


the 


surizing sleeve 


evacuating through vents am 


Mass-sper trometer leak detector 
vents are then welded closed 


The alloy preparation, castin 


machining are carried out in 


DOXeS 


It has proved possibl to 


out all subsequent operations in 





PuAl?(7) 


40 





codigo 


60 
Atomic Percent Aluminum 











/ 
ze S+L 





Bee/| 7*Poere 








| a+PugFe 








0 








+PugF eR 4)/° 


| BP) Pug Fe 


Pug Fe+PuFe. 





60 
iron (at %) 


40 









































Vol. 16, No. 8 - August, 1958 





hoods or open mac hine sl 


spread of contamination 


MTR Pu-Al Elements 


Plutonium lias been 
MTR fuel elements to 
havior as a fuel and to pr 
plutonic elements. Fabr 
Pu-Al fuel element bill 
scribed by Tate (Los Alan 

The design of the Pu-A 
is similar to the MTR U-A 
wich, i.e., the sandwich 
Pu-Al plate in an Al 
‘bread”’ is two Al cover 
damental fabrication steps 
altered by the presence 
casting technique differs ul 
for handling the bare a 
siderably more exacting 
alloy is Al-10 wt % Pu 

Alloying and casting. A 
vacuum furnace charge is prepa 
14-in.-dia. aluminum rods 
machined Pu rod. Macl 
minimizes spread of contami 
avoids introducing oxide 
Melting and alloying is carrir 
magnesia crucible. 

The cast ingot has th: 
34 X 216 X 6 in. plus 
weighs 550-600 gem Dur 
freezing, gravity segregatio1 
prevented and shrinkage 

For an Al-10 wt % Pu a 
in the furnace at 940° C is | 


quate with the existing equip 


produce a homogeneous 


furnace is powered by a 20-kw 
ator operating at 450 ke. Pr 


low-frequency induction heatir 
speed formation of a ho 
melt. At 940° C, magnesiur 
produced through reductior 
crucible by the melt causes g 
charge. After 60 min, the 

the discharge makes discontinu 
the run advisible. To obtair 
sired 120-min melt time, the 


LAit 


cut up, remelted for an additio1 


min and recast. 
If an ingot is allowed t 
slowly, gravity segregation « 


much of the Pu is found in th 


of the ingot. By using a water 


copper mold and controlling t! 
pour, segregation and shr 
minimized. An induction-hea 
talum cone around the conir 
bottom prevents prematur 
the pour hole. 

Rolling. Ingots are hot-roll 
0.75 in. to 0.45 in. with redu 


100 


pass and then cold 


with reductions of 
performed in g 
julte resistant to o 
d and rolle« 
ingots are 
operating a 
he mill are hea 
circulating hot fluid 
Blanking. Cores 2.10 X 2.19 


from the rolled stock 


ntional punch and die 


hydraulic press | 
1um enclos 
own with 
removed 
bag i 
itting-on ter hnique 
Billet assembly. The ey 
an acid [ 
: plates and 
brushed. The Pu-a 
d in a nitric-hvdrofluori 
in boiling water 
} 


permits assemb 


in open-front hood 
ontamuination 

g, the core Is 

ite Anne i 


plate until 


emobdiun 


hat lening the all 
ng eliminates the form 
ge of flash around the perip 
during press fitting 
ore plate is combined wi 
ng parts of the billet asser 
s clamped for welding 
Welding. The billet is preh 
thagastorch. The peripher 
s then welded by an inert 
ess. The billet temperature 
300° C during welding. Welding at 
s temperature is not hazardous sit 
lation rate of the Pu-Al allo 
10~* in./week at 400° C in 
gen, and no airborne oxide is 
ed 
Evacuation and sealing. Th: 
illets are evacuated and helium asibl step in the 
d. They are then evacuated ci to a ve Further 
nst the temperature at which they I rradiation, oxide 
be rolled, and the evacuation tubes ransient ‘periments 
pressure-welded shut. The billets met fuel asseml 
led off at a pressure 
n of mercury 
billets are shipped to Oak Ridge 
il Laboratory for fabrication 


fuel plates 


Mixed-Oxide Concept 


The mixed-oxide concept utilizes a 


<ture (preferably a solid solution 
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A Nucleonics Survey 


1. U, Th Conversion 


ervices of U. S. Companies 





Company -* Am. Lava Davison 


Oo with losses 


luce 


otherwise 


ime d in price 


“tb 44U 


itput capacity (Ib 


Yes 
Yes 
Yes 
Nb, U, Al, Mg 
Convert concen- 
trates or hi-gradk 
U and Th 


metal or oxick 


ores to 


convert | of all 
enrichments to 
metal or oxide 
Metallurgical 
chem. lab 


trographi« 


spec- 
180 


top unalysis 


rich 


all com- 


ANU en 
ments 
mon scrap mate- 


rials 


Nuclear Me 
NUMEC 


ment Corp 


Lava Corp.., 

Mining and 

Tenn 

1 Chemical Co., Division 
Baltimore, Md 

Chemical 

(St 


erican 
nesota 


(hattanooga 


(informatior 
table 


Louis 


National Lead Co 


Shattuck Chemical Co 
Spencer Chemical Co., Kansas City 


above). 


Mallinckrodt National Lead NUMEC Shattuck 


200 O00 


1d 25.000 
25.000 


l 
UFs cor 
| 


vers 
fabricat i i ‘ roce r tue 

ridding 
iting m 


“Us 44 


100,000 
All er 


LOO O00 


rich 


100.000 
Licensed f 
rt 


handlit £ 
under dey 
50000 
50.000 
50,000 


TOO O00 


Oxide, cerm 


’ ‘ 
eta 


powder 


Chem. anal 
xX 
trographi analy 
I 
rosion testing 
leak 
lography 
All 


irradiated scrap 


ray and Spec 


ASSAN cor- 


lites ex 


MASS Sper test; metal 


raphy 
All 


irradiate 


ASSAYS assavs of u assays of ur 


ds idiated scrap 


I 


search and developmen 


N hundred Ib nat <100 Ib 
M ate 


=) 


Denver 


tals Div w 


Nuclear 
Apollo 


t fuel 
Guaranteed conversion  vield 


concentrated 


Pa 
Products uranyl! 
uranium oxides (~25 tons 


service: all types of fue 


Mo 


include 


recovery 


1 received too late to in to solvent extraction 
> ' ’ 
Processed to at several 
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2. Fuel-Fabrication 


Services, Experience 





Company > 


Plant area (ft*)* 

U processed to date 
Natural (lb 
Enriched (Ib 

Fuel types equipped 
to maket 


Reactors for which fuel 
was supplied or con- 
tracted for (no. of 
elements) ¢ 


Materials company 
can handle§ 

Max. U enrich 
handled 

Hot { Testing 

cells | Fabrication 

Fabricating Capabilities* 

Melting facilities 
Induction heating 
Are melting 


Powder metallurgy equipmen 
Vv" 


Cold pressing 


Hot pressing 
Sintering 


Atomics Inter- 
national, Div. 


of North 


Aerojet-Gen- 
eral Nucle- 
onucs, § American 

Ramot Aviation, Inc., 
( lif Canoga. Park 


{ 


Mar 
Peeve 

Ss-UO 
polyet 


AGN 2 
ethyl 
UO 

AGN 2 
UO 
Gt 
100 


Ri 


Air, ati 


aia 


alg 


Yes 


Rolling mills (max. roll dia 


Hot 
rolling 


2-high 
4-high 


Cold 
rolling 


2-high 
4-high 


Extrusion press (max 
tons) 

Swaging equipment 
(max. dia.) 

Drawing equip. (max 
pull, Ib) 

Milling (max 
ity, in.) 

Lathes (max. capacity, 
in.) 

Vacuum annealing 

Inert-atmos. furnaces 

Inspection equipment 
X-radiography 

(max. kv) 

Fluoroscopy 
Ultrasonic 
Eddy current 
Dye penetration 
Autoclaves 


capac- 


NOTE: 
of Norton, 
services. 


All companies 
provide 


All companies, with the 
Development Corp., fabricate fuel on a pr 
Development provides : Aircraf 


Reactor-3 


basis; Nuclear 
search and development 


* Plant area is restricted to area 


research an 


wit! the 


exceptior 


reneral 


Indian 


1 development eviations: ss 


r abbreviations 


Davison 
Chemical 
°., 
Baltimore, 


Md 


Combustion 

Engineering, 

Inc., Windsor, 
Conn 


Babcock & 

Wilcox Co., 

New York 17, 
N. ¥ 


Clevite, 
Cleveland 


Ohio 


64.000 


600 
32 OOO 


MTR 


1,000 


Al pl 
330, ETR 
ASTR 33,GTR 
68, LPTR—45 
research 
reactors 35-40 
each; Al cylindri- 
cal WTR—92 


vd Ss 


ate 


Y foreig! 


oxide 
Savannah 
slightly enriched 
Con Ed 
enriched 
rho 120 


Navy res 


> 
i= 


fully 
CO 


I Ss 


Test Re 
Breeder 
Experi 
Reactor 
Liquid 
Test 
Reactor 


ETR 
Enrico Fermi Fast 


Engineering 
stainless steel 
Gas-Cooled React 
General Electric Te 
Test Reactor; LMFR 
sector; LPTR Low Po 
Materials Testing 
Moderated React 


Zircaloy 4 
AGN 201 and 211 ment 
Nucleonics research GTR jround 
Test Reactor Metal Fueled Re 
Ed ( React MTR 
EBR Experin OMRI Organi 


reactors 
BR 


ynsolidated 


t Shielding wer 


Con 
Experi 


Point ental 
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and Capabilities of U. S. Companies 





General Elec- 
tric Co., 
Atomic Power 
a 
ept., 

San Jose, 
Calif 


General 
Atomic, Div. 
of General 
Dynamics 
Corp., San 


liego, ( 


100.000 


UO, pellets 


Plate 


cludes 


type in- 
Lockheed, 
Spain, Venezuela, 
GETR; rod type 
ides VBWR 
2nd load), Dres- 
len, PG&T 


Reactor 
Reactor 


S3G) 


Graphite 
t xe 
SiG 
SRI Sodium 
Training, Re 
Atomic 
Reactor 


Power 
WwW. SSW 
eactors 
rRIGA 
juction-General 
Boiling W 


Test Reactor 


irsion 


S2G 


ater 


Gulton 


Industries, 


Metuchen, 
N. J 


D. E. Make- 
peace Div., 
Engelhard 
idstiles. 
Inc., Attle- 
boro, Mass 


Inc., 


30,000 


20,000 

5,000 

Al, Zircaloy Ni 
base alloys; dis- 
persions 


LMFR critical as- 
sembly 
BNL 

sembly 
Fermi—pins, Zr 
clad, U-10wt 

Mo, 15,000 (under 
contract wit! 


Nuclear Metals 


critical as- 


M & C Nu- 
clear, Inc., 
Attleboro, 
Mass. 


Martin Co., 


Baltimore 
Md. 


136,506 


50.000 


37,000 
11,266 
Clad, unclad wire, 
rod, tube, foil, 
plate, slab, disk; 
nat. and enr. U, 
Th; alloys; cer- 
mets with Al, ss, Zr 
UOsss: VBWR 
plate, 1,000; 
SPERT+3—76 as- 
semblies; UO: pel- 
lets in ss tubes 
U-Al: Battelle 
foil, 1,300) reactor—28 assem- 
MTR | blies; BORAX-3 
l, 1,322 | plate, 3,000 
Reac- | U-ZR: KAPL— PT 

entri type, 2,000 
-clad | lt rh: wire, rod 
tube, foul 
Participated u 
Sit; Slt; 
SSW, ete 

Al, cer, dis 

Th, Zr 


264 
293 
Tube, plate, rod; 
alloy, ceramic, 


cermet 


Martin Power Re- 
actor—tube, ss- 
clad ss-UQOs, 2,126; 
U. 8. Army Criti- 
al Experiment 
t ss-clad en- 


plastic 
4 assem- ete 


Any 


25.000 


ARC 
Commission, BNI 
tional Lab. KAPI Knolls 
Lab., PG & Pacific Gas & Elect 
§ Cer ceramics, dis 
less steer 
©“ Yes" indicates that a « 
ment of this type 


Other abbreviations 


Energy 


dispersio 


mpany 


Atomuc Melting Atmos 
uum 
Drill presses All 
rie Ce presses except Norton 
Joining equipment All « 
except Norton 


are welding 


has equi} welding except 


atmos 


Norton and G 


Nationa! 
Lead Co., 
New York, 
N. ¥ 


50,000 


Nat. and enr 
metal, alloy, or 
oxide Zr Al 
clad 


ss 


pher 
phere 


companies 


mpanies 
All t 
Liton 


brazing except Norton and Davison 
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2. U. S. Fuel Fabricators (Cont.) 


Nuclear Nuclear Ma- Pcl 
Development terials and Nuclear 


Norton Co orning 
; Metals, Inc. 
Conan eeecanis Corp. of Equipment etals, Inc., “a 
ps - America, Corp., Cambridge C B 
White Plait Apollo OFP., -~ 
4 it N = 


\ Pa 





Westing- 
house Electric 
Corp., Pitts 
ingh, Pa 


Plant area (ft 5.000 $2 OOO 
Unprocessed to date:* 
Natural (lb 5,000 1 ( 761 
Enriched (Ib 50 ke UO 582 


Fuel types equipped I 
to maket I 


’ id UO ae) Oxide pellets, dis 
OT} persior 


41,0 


sions: alloys 


pe 


Reactors for which fuel 
was supplied or con- 
tracted for no. ot 
elements t 


Materials company 
can handle § 

Max. U enrich 
handled 

Hot Testing 

cells | Fabrication 


Fabricating Capabilities‘ 
Melting facilities 
Induction heating 
Arc melting 
Powder metallurgy equipment 
Cold pressing 
Hot pressing 
Sintering 
Rolling mills (max. roll dia 
Hot 2-high 
rolling | 4-high 


Cold 2-high 
rolling | 4-high 
Extrusion press (max 1,000 
tons) 
Swaging equipment 
(max. dia.) 
Drawing equip. (max 
pull, lb 
Milling (max. capac- 0 i 10,000 
ity, In.) 
Lathes (max. capacity, 2 fil 60 long 
in.) 
Vacuum annealing : 20 dia 
Inert-atmos. furnaces 
Inspection equipment Yes 
X-radiography Yes 
(max. kv) 
I luoroscopy 
Ultrasonic 
Eddy current 
Dye penetration 
Autoclaves es Yes 
NOTE: All companies, with the tior \ eviations: ss stainless steel, en q“Y 
of Norton, provide research and d ent hed, Zry Zirealoy Melting 
services. +R wv abbreviations: See previous pag im 
All companies, with the exceptior Ot reviations: AEK( I s or Drill presses All 
Development Corp., fabricate fuel on a} t I nmission, BNI Brookhave presses @x Norton 
basis; Nuclear Development provide t f tior KAPI Knolls Atomic Power Joining equipment All « 
acific Gas & Electric Co ec weldit xcept Norton 
t Norton and 
pt Norton and Da 


search and development 
* Plant area is restricted to ar¢ ! t te § ramics, dis dispersions, s stair Iding 
fabrication. 
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ATIR 
atoms for peace...a reality 


With the completion of the world’s first privately 
owned heavy water research reactor, at the 
Massachusetts Institute of Technology, comes a new 
and powerful instrument to further man’s knowledge in 
the peacetime use of atomic energy. As prime 
contractor responsible for the complete engineering 
design and construction of this facility, ACF 
Industries, Incorporated is proud to join with MIT 

n this achievement. 


The MITR will operate at LOOOKW and produce 

fluxes in excess of 10'3n/cmz2/sec. This inherently safe 
facility, located near the campus, includes a unique 
medical therapy room providing entirely new 
approaches to nuclear medical research techniques — 
a full range of experimental ports and thimbles — 
gamma irradiation room — chemistry hot 

labs — reactor control room and equipment 

for servicing the reactor building 


Other ACF nuclear projects include research and test 
reactors under construction in Italy, Holland, Sweden 
and the U.S... . and gas cooled and boiling water 
power reactors being designed for the U.S 

Atomic Energy Commission. 


NUCLEAR PRODUCTS~-ERCO 


Division of GCF Industries Incorporated 
508 Kennedy Street N.W. Washington 11, D.C. 





CROSS SECTIONS 





GENEVA COUNTER with subject standing 
in counting position. Counting “well” in 
which subject stands is half of an 18-in 
dia cylinder 


atly-improved vertical hu- 

has been designed for ex 

it the Second Geneva Confer 

nes Che original Los Alamos human 
counter—a horizontal affair designed 
in 1953—demonstrated the practical 
f large-scale measurements of 
radioactivity in humans and 

NU, Jan ’56, p. 27 


Creneva counter at left) is 





mply constructed than its pred- 
In the Los Alamos counter 
ct lay in a sliding trough-and 
irrangement and was inserted 
into the counter; in the Geneva 
er, the subject can simply walk 
nto the counting chambet in arrange 
GENEVA PREVIEW ment f more convenient for human 
= > ie ilthough less factory for 

e monitoring foodstuffs 

Walk-in Human Counter sacae thin ta Heiee 

in detail 
By ERNEST C. ANDERSON, F. NEWTON HAYES and RICHARD D. HIEBERT he principal improv 


Los Alamos Scientific Laborato C7 California. Los Alamos. New Me counte! is the 1 ot new 





hotomultipliers (DuMont K 
In the 49 Los Alamos counter 
TABLE 1—Old and New Human Counters Compared 2-in. photomultipliers covered only 


the wall area, but in the 27 





Geneva counte neva counter six 16-in. tubes cover 
the wall area with photo 
Tvpe Horizontal, 4r Vertical 27, 4 
ly} ona Cru his also makes it possibl 
Trough and sling ‘walk-in 
a oe ‘ ; triethylbenzens instead of 
Scintillator volume 560 liters 280 liters hich ; 
. = > cine the solvent whl redl S 
Scintillator solution lerphenyl-POPOP in rerphenyl-POPOP in N — on 

toliaaen pated ctiiamanns hazard and consequently 
Shielding (lead) 20 tons 10 tons 
Photomultipliers 108 2-in. (Du Mont 6292 6 16-in. (Du Mont and explosion-proof power circuits 


K-1328 ie six 16-in. diameter photomulti 


uirements for vapor detectors 


Ratio photocathode area to if re immersed directly in the 
total wall area 0.016 0.135 olution without window Should it 
| 


Electronics Vaeuum tube, coincidence Transistorized, singl be ne iry to change a photomulti- 


inaly ze channel analyzers counter tank can be drained 


Power 2,500 watt 140 watts 
torage tank directly beneath 


Approximate cost $51,000 $32,000 
ct A pump mounted at the 


Background (eps 
K*° channel 25 82 
Sr® channel 500 
Counting efficiency: (70-lb phanton unit is mounted on a simple turntable 
K“° gammas 297 1% and can be easily rotated about a 


tank will return the solu- 


tion to the counter tank. The entir 


K*° in Cs channel ) 3.4% vertical axis: access to the photomulti 
Sr? bremsstrahlung 3% pliers and to the pump is obtained by 
Statistical precision: (100 s on average adult rotating the counter assembly 180 deg 
Ko 0.0003 ux + 0.0003 je 
2.9° t3.19 
Sr®° (estimated +0.03 ye 


* * 
debted to R. I. Howes, W. H. 
and R. L. Schuch for enginee 


: ™ ng J. R. Gilland designed and 
Resolution K built the transistorized electronics. J. D 


(half-width at half-height 10%, Igy errings and V. N. Kerr assisted in assembly 


+ 30 pec Sr/gm Ca 
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Creative Engineering by 





The De Laval Steam Turbine Company is proud to play 
an important part in the design and construction of this 
22.000 shaft horsepower vessel, the keel of which was 
laid on May 22, 1958, Maritime Day, at the New York 
Shipbuilding Corp. in Camden, New Jersey. 

Under the joint sponsorship of the Atomic Energy 
Commission and the U. S. Maritime Administration, 
major contributions to the design and construction of 
the vessel and its machinery are being made by: 

@ George G. Sharp, Inc., naval architects, designers 
of the vessel 


e Babcock & Wilcox Company, designers and build- 








One of the U.S. Government's exhibits 
at the Brussels World's Fair is the model of the first nuclear 
ship, the N/S SAVANNAH, shown above. 


ers of the pressurized water reactor and its accessories 
@ New York Shipbuilding Corp., Camden, N. J., 
builders of the vessel 

@ De Laval Steam Turbine Company, designers and 
builders of the main propulsion machinery, other 
engine room auxiliaries; coordinators of all engine 
room equipment, 

We are particularly happy to serve in connection with 
this project of international importance. De Laval has 
often performed other important services as complete 
engineering coordinators, and is fully prepared to un- 
dertake similar assignments. 


ae DMA Steam Turbine Company 


Nottingham Way, Trenton 2, New Jersey 


Vol. 16, No. 8 - August, 1958 





NEW 


Silicon Diodes Improve 


Reactor Period Meters 


FAST NEUTRON 
SURVEY METER 


MODEL FNS-3 measure SCIN 
TILLATION METHOD “fast” neutron 


flux in the presence of inter 


By WILLIAM K. BROOKSHIER 
irgonr National Lab., Lemont, | 
radiation. Large 2” scintillat 
o y - 292 integrate ; 
cally coupled to 6292 inte; on diodes have permitted ¢ 
recoil induced pulses in sta nt of period meters that are sim 
ind more reliable than those ma¢ 


ti 


circuit and indicates fast n¢ 


lation on front panel meter 
flasher, and jack for earp 

FNS-3 extremely 
Physics, Beam hole measuret 
wherever 


iermionic diodes. The use 


nt range for the silicon diodes 
> tile 
versatu decade above th 


e 9004 thermionic diode. This has 


| to reduce pi kup problems and 


ed one 


accurate determir 


“fast” neutrons are required en response time 
rithmic curve of the selected silicon 
is not as good as that of the 9004 
in the middle of the useful current 
and may result in a 20% vari- 
n the period indication due to 


How- 


this is a minor disadvantage since 


variations along the curve 


period meter is primarily a safety 
ice rather than an accurate indicator. 
A block diagram of a typical reactor 
Here, 


urrent [rom a neutron-sensitive lon 


eriod meter is shown in Fig. | 


mber is fed into a device that gives 


an output voltage proportional to the 
This output 
ltage is inversely proportional to the 


period 7 


Dr ited 


logarithm of the current. 


and an appropriately cali- 


meter reads 7' directly The 


4-¢ invertina 
J-c inverting 


Model FNS-3/$495.00 


FEATURES 

* Large proton recoil scintillator 

* Sensitive to 5 neuts/cm‘/sec. 

* No Gamma response in fields up 

to 3R 

* Transistorized HV supply 

* Large 4” panel meter 

* Three wide sensitive ranges 

* Front panel neon flasher 

* Front panel jack 

“Technical Therapy to Specific Nucleonic 
Problems’ 


wm. D. JOHNSON & 
ASSOCIATES ine. 





True the 


ippropriately 


the input 


Thermionic Diodes 


the most commo levice To! 


the I 


rit 


nmic conversion Is { 


such as the 9004 whicl 
rronne over current ranges 
But 


try 1 big 


] ] 
* &MmMp 1piex fila 


m in the 


9004 


Since 


the current 
itag tion for a thermionic diods 
depends greatly 
diode 
well-regulated current 

Another problem is the difh 
filtering from the filament leads 
that 


upon the ithode tem 


perat filament normally 
requires @ very 
suppl 

yuency transients can 
into the anode circuit and cause 
eactor shutdowns. Still another 
is the small output voltage sig- 


~(0.2 volts per decade of current 


Pentodes Are Better 


logarithmic device for pe 
s is the pentode circuit devel 
Harwell this 
g. 2) the 
inode of a thermionic diode 


to the 


England In 


grid acts the same 


input current grid 


FIG. 2. Period-meter pentode circuit 


——¢—~W00 4 
| =O 


| 
“ 


| * Precision wirewound. 17, 





P.O. BOX 415 


MOUNTAIN LAKES, NJ. FIG. 3 


Period meter circuits showing preamplifier and first amplifier 


Output is 


amplified again (see Fig. 1) before being fed to trip circuit’ 
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-Cole Connectors make contact easy, fast and positive * al 
Latching mechanism & supporting plates by Aeroquip : 


a 





@) t . No human being will enter the heavily-shielded room where uranium fuel 
see ut even from atomic reactors is reclaimed. It is imperative, therefore, that every 


piece of equipment used is most durable, indestructible, and dependable 


4 Flare merci] ble 0\- -1-1-1) ) me) 8. -16-) 0-10 eh eles al -b-Me) Mant -lolal-lalier-] mael-lelle)eiicleele- 
a Crane can 
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Atomics International® has selected new self-aligning Cole Connectors 


as for the-electrcal junctions berng developed for such a complex installa 


tion. -This-entirely new type of connector does not rely on precision 

ro} ol -)e-ti- mia) tolerances or screw-type couplings to function properly. The unique 
two-ball and socket principle of its contacts automatically compensates 

for imperfect alignment of pins, due to the use of remote contre 


rT} ) ee litelaliare ment. The Connector withstands rough treatment, high shock and vibra 


tion and can be disconnected under load without damage to cont 


W tacts 


equit 


L Anothér important feature of the new Cole Connector ts that it can be 
@te) 1-1 i =a f=Yeaiglere! natele SM LAMeclAl Mes1P4 oil aeile] ec cinc-vel Uli acte Mm ide lan anllali-lavlara-te ms CoM all-iabierc|e)cleia" 
. pins, can make any number of contacts simultaneously (thousands if 


necessary), yet can be manufactured economically in small nun 
@relslal-ie1(e) a> ! It may be the solution to your connector problem. Send us your requ 
ments and we will determine if and how it €an be applied 
y 
1 P 
Division’of North American Aviation 


=> 


@° ELECTRIC Co. 


‘ 8439 STELLER DRIVE 
Cole Connectors are used in rect 7 © Cole Connectors can be made in CULVER CITY, CALIFORNIA 
linear manipulators ‘for f f ‘ any size, shape or-capacity and * TE 0-47( 





disassembly and fF with any number of contacts See us at WESCON-Booth 1107. 


Photos courtesy of Atomics Internationa 





CROSS SECTIONS 
Presents the AM-33... ee 


J > . . s 

the Ultimate in Air Particulate Monitors \¢ logarithmic grid-current-grid 
curve determines the grid volt- 

If the plate voltage deviates from 
ference value, the screen voltage 
changes to maintain plate current con 
stant rhe voltage output signal is 
taken from the screen after having been 
umplified by the grid-screen amplifica- 
tion ctor f the tube For reasons 
not completely understood, this ar 
rangement is much less sensitive to 
filament temperature variations than 
a simple diode There are two disad 
vantages, however: The filament sup- 
ply still requires some regulation, and 
the problem of filtering out high-fr 
quen ransients remains. The pen 
MOVING FILTER LOGARITHMIC 


COLLECTOR TRANSISTORIZED COUNTING 
° RATEMETERS 
. PROPORTIONAL 


. COUNTER 


tode’s useful range appears to be 6-7 


OCVO0000000000000000 


decades, depending upon tube type 














ANTI-COINCIDENCE 


Lf - Silicon Diodes Best 














AMPLIFIER During the past two-year period ten 

















reactor period meters have been built 
GRAPHIC 


COCREENATORS RECORDER at Argonne with silicon diodes* in the 


VARIABLE SPEED-FLOW 


WRITE FOR BULLETIN AM-S8 forward-conduction region as the loga- 


Nuclear Measurements Corp. = International Office: rithmic device. The diagram of the 


@ 13 E. 40th St. ipl ecirel ‘ig. 3) shows ow . 
2460 N. Arlington Ave. - Phone: Liberty 6-2415 hal an o a : Pig hows h - 
e ew Yor , N.Y. silicon diodes were incorporated into 
INDIANAPOLIS 18, INDIANA ; Sa ee a 
the preamplifier. In each period meter 
yroup ol LO series-connected diodes 


ag 


was used. The advantage here is that 


Curtiss-Wright ultra-sensitive though the individual diode’s volte 


ver-decade constant is only 0.08 volts, 


DYNAMIC CAPACITOR ELECTROMETER ‘2 228523 e828 


diode. Also, any number of silicon 


diodes can be series-connected easily, 


since there are no filament-isolation 


Reads as low as problems as with thermionic diodes. 
= i Another advantage is that selected 
10 AMPS silicon diodes are nearly logarithmic 


12 over 8 decades of current, 10~'! to 10 

with 10'? ohms resistor amps 

But silicon diodes have some disad- 

vantages, too: Increasing their ambient 

temperature from room temperature to 

70° © tends to displace the current- 

oe ‘ a3 : voltage curve downward along the volt- 

10—100 — 1000 mv scales The Curtiss-Wright Dynamic Capacitor Electro- 

meter is both a highly sensitive millivoltmeter and 

10-5 to 10-'4 amps full scale a micro-microammeter. It can be used to read 

low potentials originating in high impedance | curve is displaced somewhat uniformly, 

Less than 1 mv drift per day sources, insulation resistance, grid currents, static | with the magnitude of the displacement 

charges, etc., and as a null detector. In physics 

Accuracy + 2% and chemistry, it provides measurement of pH ion 

currents in mass spectrometry. Its low drift per- 

Input resistance 10'5 ohms mits reliable detection of radioactivity for health Argonne period meters, since period 
physics and reactor control. For complete infor- | meters are primarily safety devices. 

Short response time mation, write: Electronic Equipment Sales Dept. Besides temperature sensitivity, one 


age axis (Fig. 4). Although the low- 
current end is distorted, the rest of the 


ranging from 2-4 mv/° C. ‘Tempera- 


ture regulation was ignored in the 


other undesirable effect was observed 
MODEL NA100 ELECTRONICS DIVISION 
roa’. CURTISS-WRIGHT 22 e.c.xamz 
FOB Caristadt, N. J. Hoffman, formerly National Semi-Conduc- 
CORPORATION * CARLSTADT, N. J. tor Products 
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wrent (amp) 


FIG. 4. Effect of temperature on cur- 
rent in 1N137A silicon diodes 


les. The shape of the 
current-voltage curve is influenced by 
the length of time that the diode has 

en conducting current. A curve for 


the silico! 


ide that has passed no current for 
24 hr differs from the curve for a diode 
that has passed 1 ma for 24 hr. Most 
if the displacement occurs at the low- 
rrent end and may be either above 
below the original curve. The mag- 
of the shift ranges from zero to 
lecade of 80 mv. This displace- 
nt requires from 3-7 hr to become 
nearly complete, with 24 hr usually 
guaranteeing completion. This effect 
s not too important in period meters, 
partly because of the small percentage 
of diodes showing the effect, and partly 
because of the loose tolerances on the 
accuracy required 
Individual curves on over 600 
|1N137A’s show reasonably linear semi- 
log performance over the current range 
of 10 10-* amp for between 20 and 
65% of the diodes in different batches. 
{ smaller fraction, perhaps 1-10 % have 
been logarithmic from 107" to 107% 
imp. The tolerances on the selection 
of the diodes permits slope variations 
1 209% 
Other than the Hoffman 1N137A’s, 
ew other types of silicon diodes 
investigated. Quantities of 
en of Hughes 6006's and 
ery similar character- 
but on i very small percentage 
ered the full S-decade current range. 
out 30 Transitron 1N137’s were 
ecked without finding any diodes 
below 10 amp 


TECHNICAL BRIEFS 
Paternity Dispute 


Last year, an international team 
working at the Nobel Institute for 


Physics in Stockholm reported the | 


discovery of a 10-12-min isotope of 


element 102, which they named no- | 
belium. Recently, scientists at the | 


University of California Radiation 
Laboratory at Berkeley cast doubt on 


the Institute results, claiming they | 


could not duplicate them. Berkeley 
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IMMEDIATE DELIVERY 
FROM STOCK 


FANSTEEL 


MADE QUICKLY 
Bom £ol tl wey ol Tet hileor- lite) al 


FANSTEEL 


FANSTEEL 


— 


Technical Assistance 
Fansteel metallurgists and engineers are available to assist you in study- 
ing the money-saving possibilities and performance advantages of using 
Fansteel metals in your product. You will find news of how others are 
using Fansteel metals in our publication, FANSTEEL METALLURGY. 
Send us your name and address and we will be glad to send you copies 
as published. No cost or obligation. 


2-DAY 777A 


K 586A 


FANSTEEL METALLURGICAL CORPORATION 


NORTH CHICAGO, ILLINOIS, U.S.A. 
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Anton’s Electrically 
Compensated lon 
Chambers 

and BF, Counter Tubes 


(Enriched, normal or depleted in B'°) for 
detection of either slow or fast neutrons 
are widely-used in reactor control and 
monitoring, oil well logging and neutron 
survey. Available in a wide range of di- 
ameters, sensitive lengths and wall thick- 
nesses in 2S aluminum or stainless steel. 


CJ 


Anton End 
Mica Window 


Counters 
Alpha, beta, gamma counters are halogen 
quenched, stainless steel. Also available 
with special organic as well as other rare 
as fills, Window thicknesses available 
rom 1 mg/cm?, Tubes vary from sub- 
miniature to standard conventional sizes 
and are based with standard RMA con- 
nectors. JAN types available. 


a 


Anton 
Thin Wall 
Counter Tubes 


Stainless steel, halogen quenched counter 
tubes for beta, gamma studies are ex- 
tremely sensitive and can meet all JAN- 
MIL specifications. They are the only 
commercial metal thin wall tubes avail- 
able with a stainless steel 30 mg/cm? wall 
which will not dent or collapse, Instru- 
ments using groups of these tubes exceed 
in sensitivity and stability most scintilla- 
tion units. 


CI 


Anton’‘s 
Pancake Tubes 


Halogen quenched, sensitive beta-gamma 
detectors with end mica window. These 
units are designed for low intensity meas- 
urement and are widely used in facilities 
doing low-count work. Flat pancake de- 
sign offers advantage of large diameter 
window without large volume and high 
background count. 


Anton high efficiency tubes are Platin- 
ized*, This process provides sensitivity 
beyond that of standard tubes. 

*Reg. pending 


ANTON ELECTRONIC 











Check the many ways 
ANTON can serve your nuclear needs 


Ratemeters 


The most precise laboratory ratemeter 
available, Anton’s 229 Series has 7 scales, 
including a single log scale from 300- 
50,000 cpm with accuracy of better than 
“2% of meter reading above ¥% scale. It 
has dual range input sensitivity and pro- 
vides precise and efficient measurement of 
radioactivity in industry, research and 
medicine. 


Portable laboratory or field survey meter 
(.5; 5; 50 mr/hr full scale) is built to 
FCDA specifications — the only CDV-700 
type survey meter which can be exposed 
continuously to high intensity radiation 
without detector failure. Probe uses Anton 
halogen quenched, very thin wall, stainless 
steel counter tube. Accuracy assured from 
—55°C to +75°C. 


44 
Ratemeter 


Low-cost, accurate, dual range (0-5000; 
0-50,000 ‘cpm) . _ exclusive input design. 
Supplied with Anten long-lived, stainless 
steel, halogen quenched, thin wall (30 
mg/cm?) counter tube or a wide range of 
other tubes. Unit features a jack for ex- 
ternal meters, terminal board construction 
and oscilloscope connections, 


CL] 


6001 
Sample Changer 


= 


For quick, accurate measurement of low 
intensity radiation. Designed for use of 
one or two Anton pancake type, high beta 
sensitivity, low background counter tubes. 
Provides 2” lead plus 3/16” aluminum 
shielding in all directions, lowering the 
background count by a factor of from 
two to four. Makes possible counting 
geometry of nearly 100%. 
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High Pressure Reactor Connectors 


=9 GeQernd 


Anton’s stainless steel, hermetically sealed 
reactor heater-end connector withstands 
2000 PSI at temperatures of 636°F, with 
terminals capable of carrying a load of 
16 amperes with a potential drop of less 
than 10 milliwatts. A wide variety of con- 
ventional and specialized connectors is 
available. 


[J 


Medical Eye, 
Brain And 


Ingestion Probes ™ 


7 


These tubes are rugged, sensitive alpha, 
beta, gamma radiation detectors specifi- 
cally designed for reliable, low count medi- 
cal tracer work. They can be cold steri- 
lized and their pulse intensity obviates the 
need for a preamplifier. 


a 


Air Particle 
Monitors 


Monitoring systems for aerosol contami- 
nation (alpha, beta, gamma) are avail- 
able in a full range of moving filter pa- 
per, fixed filter paper and impact instru- 
ments. Rack mounted, cart mounted and 
portable instruments available. 


L] 


Corona Discharge £ 
V-R Tubes 


(300V-30KV) 


Anton is licensed under the basic patents 
in this field. Valuable data available con- 
cerning this low-cost solution to high volt- 
age low current regulation problems. 


»».@nd many more. seno ror 
FREE DATA CONCERNING YOUR SPECIFIC NUCLEAR 
INSTRUMENT, TUBE OR COMPONENT NEEDS. 


LABORATORIES, INC 


A subsidiary of United States Hoffman Machinery Corporation 


1226 FLUSHING AVE., 


BROOKLYN 37, N. Y. 
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CROSS SECTIONS 


This article starts on page 108 


ilso claimed the discovery of a 3-sec 
half-life isotope of the element. 

The Berkeley group consisted of 
Albert Ghiorso, Glenn T. Seaborg and 
John R. Walton of the Radiation 
Laboratory and Torbjorn Sikkeland, 
an exchange scientist from Norway. 

[wo members of the earlier group 
have commented on the lack of agree- 
ment with their results at Berkeley, 
Paul R. Fields of the Argonne National 
Laboratory Chemistry Division said: 

At the present time we do not have a 
satisfactory explanation for the fact 
that the Radiation Laboratory has 
been unable to confirm the results on 
element 102 that were obtained by the 
team of scientists working at the Nobel | 
Institute We plan to repeat our 


earlier experiments as soon as possible, | 


probably in the early part of 1959.” True economy begins with reliability 
British scientist J. A. erie: of — all Anton neutron detectors ERS 
Harwell said he is co ced that thev : o . 

Se ae ee ee the “inside” quality test. 


had produced element 102. 

Berkeley. The Berkeley group used 
their new HILAC (heavy-ion linear 
accelerator A curium target (Cm*"4, | 
1.5% Cm™*) was bombarded with 
60-100-Mev carbon-12. The element- | 
102 isotope of mass 254 was produced, | 
which yields the daughter product 
fermium-250 by alpha decay. Since 


the 254 isotope has such a short half- | 


life (3 sec), it was detected by observing 
the 30-min fermium-250. 
The HILAC target was curium on a 
nickel foil. Element-102 recoil nuclei 
were slowed down in a helium atmos- 
phere and captured on a negatively 
charged metallic conveyer belt. The 
belt passed a thin foil plate having a | 
strong negative charge. As the 102 | 
atoms decayed, the fermium atoms 
were attracted to the foil. Thus, the 
speed of the belt, together with the 
fermium-atom distribution on the foil, 
indicated the 3-sec half-life. 
Stockholm. In the procedure used 
at the Nobel Institute, curium-244 
wee themheniel oth: 60:200Sie ANTON ELECTRONIC LABORATORIES, INC., 1226 Flushing Avenue, Brooklyn 37, N. Y. 
carbon-13 in a cyclotron. The cyclo- Send for FREE Neutron Detector Catalog NOW. 
tron target was curium on an aluminum 
foil. Recoil element-102 atoms were 
caught on organic foils. The latter 
were dissolved in a drop of acetone on a 
platinum plate, which was flamed to 
give a thin source for pulse analysis. 
The atoms were then put in hydro- 
chloric acid solution, which was passed | 
through an ion-exchange column, Al- 
pha-hydroxyisobutyric acid was used A subsidiary of United States Hoffman Machinery Corporation 
to extract the element from the column. 1226 FLUSHING AVE., BROOKLYN 37, N. Y. 
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Optical instrumentation for 

accurate measurement of 

remote or inaccessible objects 
i) 














Gaertner M901 General-purpose Cathetometer 


CATHETOMETERS 

Gaertner Cathetometers are designed 
for accurate measurement of vertical 
distances or displacements. They are 
ideally suited for measuring where the 
object or action is remote or not acces 
sible by ordinary means. Gaertner pro 
duces a wide variety of precision-con- 
structed cathetometers to meet your 
individual requirements. 


® General-purpose Cathetometers— 
These combine a high degree of 
accuracy with a maximum of con 
venience. Range 100 cm, focusing 
range 60 cm to infinity. 


®@ Precision Cathetometers—For maxi- 
mum accuracy and rigidity. Read- 
ings directly to 1 micron. 

® Micrometer Slide Cathetometers—F or 
precise measurement of short vertical 
distances. Range up to 4” or 100 mm. 
With telemicroscope, focusing range 
12 cm to infinity. 

® Co-ordinate Cathetometers — Permit 
making precise co-ordinate measure 
ments on objects in a vertical plane 
Focusing range 9” to infinity. Co-or- 
dinate measuring range up to 24"x42”. 

SPECIAL PURPOSE PERISCOPES 
REMOTE OPTICAL STRAIN MEASURING 
INSTRUMENTS 


Write for Bulletin 162-56 
The Gaertner 
Scientific Corporation 


1257 Wrightwood Ave., Chicago 14, Ill. 
Telephone: BUckingham 1-5335 
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NUCLEAR ENGINEERING NOTES 


MTR Tries Out If the total power of a high-flux test reactor is 
20 %-Enriched U a 


small. 


to have 
Kept 
tradi- 


the re must be 
Thus reactors such as the MTR have 
Recently tests* in the MTR have 
This news will be of 


reign countries who would like to build high-flux test reactors 


reasonable valuc itor 


core 


tionally used 93%-enriched U as fuel shown 


that 20%-enriched U may be just as good. particular inter- 


est to Ik ind who 
innot easily come by fully enriched U. 

The main obstacle to using the lower enrichi 
The U-Al alloy plates had to accor 
with no significant increase in volume and at the sa! 
After 
Wilcox was able to produce eleme 


nent suitable 


much U 


withstand 


vas fabricating a 


fuel element. five times as 


able to 


imodate 
time be 
MTR-radiation-damage conditions. lerable 
Babcock & satisiving 
Each element has 19 plates 0.060 in. thick; the standar 


outside plates 0.065 in. thick and 17 plates 0.050 in. th 


cons 


devi lopm«e nt work. 


these demands 
193% elements had two 

With the new elements 
the metal-to-water ratio is increased from 0.648 to 


20% cor 


0.770 
After reactor-physics measurements, the \Mwd 


loading 


was run tor 646 
\I w The 


minimum critical 


550 of these at the original MTR design power of 30 
d 23 
2,063 gm as opposed to 1,848 gm of U*4 The 
one of the 


new 


require instead of the usual 22 fuel elements for 


Mass 


resonance escape probability, 


crucial items of information, turned out higher than expected 


0.96-0.98 instead of the predicted 0.89-0.93. 
for the discovery of a 
Although the 


shutting down 


The full-power operation was without incident except 
pinhole in the cladding of an element soon after startup level of 
the escaped gaseous fission products did not necessitate the re- 
actor, the defective element was replaced as a precaution 

Although the 20% 


in fabrication are required to eliminate the current] 


fuel has proved itself operationally, further improvements 


high rejection rate, now a 


major cost factor. 


leBoisblanc, R. 8S. Marsden 
yrre for the MTR, IDO-16459 


High Temperature 
Materials Progress 


\linnesota Min- 
be applicable to high- 
The 


us to high-temperature 


Two developme nts just yunced by 


ing & Manufacturing Co. may 


temperature, gas-cooled reactors first 1s a 


silicon-< 


arbide coating that renders graphite imper 
high-velocity gases. 
1. OOO 
at temperatures as high as 1,400° C 


duced by 1,000° C-air flowing past the samples at 


Coated-graphite samples exposed to air for several hundred 


hours at C showed no weight change: other tests in He, air, CO. and steam 


were equally encouraging; ho erosion Was pro- 
2.000 fps for 1.000 hr. The 
oating, which has been used in thicknesses of 0.5-10 1 has shown good resist- 
to thermal shock. 
Shown above (left) are 
the UO 
The sec 


the corrugated ones shown above (right) from virtually any refractory material. 


ance 
components ot a coated-gi iphite-canned fuel pe llet; 
pellet is sealed in the can with a coated-graphite lid. 


ond development is a technique for fabricating intricate shapes such as 


The new technique (which does not use pressing or extrusion) has already been 
used to sandwich fuel between thin refractory sheets 

Both of these developments will be looked at with interest by designers of pro- 
pulsion reactors (NU, Jul ’58, 66), high-temperature test reactors (NU, Feb ’58, 


64) and gas-cooled power reactors (see p. 128). 
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Digital analysis tests reactor system 


...without spending a nickel on hardware 


The problem was to evaluate performance of the 
complete reactor power system design, shown 
blocked out in preliminary form above. 

It was natural for Ford Instrument nuclear 
engineers to turn to the digital computer for 
this, They have two of them on hand—one with 
accessories for differential analysis—as well as 
experienced programmers. Ford also has access 
to the vast computing facilities of Remington 
Rand Univac Division of Sperry Rand. The flex- 
ibility, high speed and accuracy of digital tech- 
niques were especially applicable to this type 
of engineering analysis. 

Partial results of digital analysis are shown 
in the two available power vs. time curves at 
left. They show the effects of a change in throt- 
tle and bypass valve settings. Initial analysis 
revealed the poorly damped oscillatory curve 
at top left. After a simple system modification, 
reanalysis produced the smooth change and 




















quick settling of the lower curve. All without a 
nickel spent on hardware! 

Reactor system simulation is only one of the 
nucleonic activities at Ford Instrument Co, Oth- 
ers include: Design of a complete closed-cycle 
gas-cooled reactor; development of fuel ele- 
ments, including high temperature studies; 
manufacture of control rod drive mechanisms 
(e.g., those used in the submarine Seawolf) ; 
control rod position indicators; magnetic and 
transistor amplifiers for nuclear applications; 
and studies of control rod and reactor materi- 
als, In addition, Ford Instrument is conducting 
numerous feasibility and experimental studies 
in the nuclear field, including the application 
of digital techniques to reactor control. 

Put Ford Instrument nucleonic capabilities 
to work on your problems, Write to Nuclear 
Sales, Ford Instrument Co., 31-10 Thomson 
Avenue, Long Island City 1, N.Y. 


FORD iNSTRUMENT Co. 
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U. S. Exhibits Reactor 


with Unique Fuel-Moderator 


TRIGA, a training, research and 
isotope-production 
by General Atomic, has been selected 
by the AEC as one of two operating 
reactors to be included in its technical 
exhibit at the 1958 Geneva 
ence. (The other reactor so chosen is 
Argonne’s Argonaut.) This choice of 
TRIGA reflects its simplicity of con- 
struction and ease of operation. In- 
stalled in a 20-ft pit, the surrounding 
earth and 16 ft of water above the core 
(right) provide all the shielding that is 
required. But the significant 
feature is the reactor’s inherent safety. 

TRIGA’s safety 
unique core, which has a large and 
very prompt negative 
coefficient. The core’s aluminum-clad 
fuel elements contain a homogeneous 
blend of fuel and moderator in the form 
of uranium-zirconium hydride. This 
intimate mixture of moderator and 
fuel provides a prompt self-regulating 
mechanism because there is no time 
delay between fuel and 
heating. The average energy of the 
thermal neutrons immediately in- 


reactor designed 


Confer- 


most 


stems from its 


temperature 


moderator 


—— 


Power transient 
— Predicted 
--- Experimental 
Fuel temperature 
—-— Experimentol 


8 


8 





Reactor Power Level (kw) 





Time (sec) 


Very prompt negative temperature co- 
efficient of TRIGA is reflected in its 
transient behavior. After 75¢ reac- 
tivity insertion power rises but quickly 
levels off without large fuel-temperature 
rise. Energy release is 5 times less than 
for comparable reactivity insertion in 
other reactors 
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creases, leading to a prompt decrease 
in reactivity resulting from a decrease 
in the effective 
In addition, the usual Doppler effect in 


fission cross section. 
U2%8 is operative. 

These unique fuel elements are made 
by arc-melting uranium and zirconium 
billet. 


81Ze, 


and extruding the resultant 


The 


hydrided in a 


extrusion is machined to 
hydrogen-atmosphere 
furnace and assembled with 4 in. of 
graphite at each end separated from 
the fuel-moderator by a thin samarium 
burnable-poison) disk. An aluminum 
sheath is drawn over the assembly and 
end fittings are welded to the sheath 


ends to form a 26-in.-long element. 


lsotope-Production Facilities 


Operating at 10 kw with an irradia- 
flux of 10" TRIGA 
will produce radioisotopes of 62 of the 


tion n/em?/sec, 
first 83 elements in specific activities 
ranging from 0.1 to several thousand 
mc/gm. As an example, 40 c of a 
radioisotope of 1-day half-life could 
be removed each day the reactor op- 
erated continuously. 

The rotary specimen rack located in 
the water-tight, aluminum-lined well 
in the graphite reflector is the primary 
isotope-production facility. Other po- 
tential facilities include a rabbit tube 
for isotopes with short half-lives and a 
central thimble that oc- 
cupies the position of maximum neu- 
flux. In addition, the top and 
sides Of the reflector can be used to 


1.5-in.-dia 
tron 


activate samples too large to fit into 
the other facilities. 

The rotary specimen rack, “lazy 
consists of an aluminum ring 
from which are suspended 40 aluminum 


susan,”’ 
cups. Specimen containers are loaded 
into the cups through a single pipe 
(this assures that only a minimum of 
reach the sur- 


gamma radiation will 


face). The lazy susan is rotated by a 
crank that is 


through another pipe. 


hand connected to it 


This is TRIGA... 


These are its Characteristics . . 


P wel 


intermittent: 


Core tank 
Height 
Inside diameter: 
W all thie kness: 


Composition 


Core 
Configuration 
Size 
Fuel load 
Burnable 
Reflector 

inaterial 
“thickness 


poison: 


Control rods 
Number 
Composition: 
Total rod worth: 


Fuel elements 
Number: 
Enrichment 
Meat dimensions 
Meat composition 

U: 
Zr 
Cladding 

Moderator 
Type: 
Thermal-neutron 

fluUx—aveg 

max 
Prompt-neutron 
lifetime 
Prompt temp 
coefficient: 
Void coefficient 
Endurance 


Coolant 
Type 
Flow: 

Temp inlet 
outlet 
Core channel 
velocity: 


ontinuous: 


10 kw 
30 kw 


19 ft 8 in 
6 ft 

be in 
aluminum 


right cylinder 

17 in, dia & 14 in, 
~2.2 kg U2 
samarium 


graphite 
12 in. 


3 
B,C 
3.0% Ak/k 


60 
20% 
1.42in. dia & 14in, 


S wt% 
~92 wt % 
aluminum 


zirconium hydride 


~1.5 & 10! nv 

~2.5 & 10" nv 

1.5 &K 10~* see 

~-—6 X 10°5/%C 
1 X 107*/% void 

87,600 FPH 


light water 
13 gpm 
50° F 
55° F 


0.05 fps 
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19 tons of stainless... 
all for one customer... 
all for atomic power... 


-..and all from 


CARLSON 





(CaRLson INC. Sfa/n/ess Stee/s Exclusively 


THORNODALE PENNSYLVANIA 


Elev. 810 -O 


ton service crone 














___. Gallery 
Elev. 752 





Filter: 


Blower 


Discharge 
well 





ell floor Elev. 685-0" 
i pipe 





cof fir 


SECTIONAL VIEW of ORNIL's full-scale gas cooled reactor (GCR-2) 


U. S. Designs Gas-Cooled Reactors 


this After 


concentrated effo 


The gas-cooled reactor concept has rogram in area 


just emerged from a thorough going I ths of 
over by the AEC to determin 


the U 


Engine ering 
ind Hanford, the 


ORNL, Kaiser 


. 8. should support a developm tri ABC 


conclusions ind results 
1 of thre 
These reports repre- 


both 


sented its 


pre 
In the torn comprehensive re 
box). 

up-to-date 
nt | 


plants and the 


ports Ser 
sent evaluation of 
S. capability for building 
future 


eco 


otential of this plant type in 


AEC 


nical 


the 
tec 


result of studies 


it the 


its 
U.S. has enough 
lve to start building gas-cooled 

vuivanced as any now being 
In fact the natural 


l-scale design deve Lope d 


world 
by 
4 tabl 


proposes 


the 


signin 
most ad 
In Ht} 


ooled re 


ements over 
the British d 
on the U.S 
im™ ¢ 

Khe-AC 
imp by | S. des 
Hinkley 
ted out that in tern 


lark Goodman chat 
F natural-U de 
gners Irom 
| to bevond Point 
it specih 
the biggest ju 
coolant 
erature 
ec enri 
ORNL and 
thermal pert 
tor Is quite 


irameter ul 





Su nmary of U. S. and Foreign Gas-Cooled Reactor Characteristics 





K aiser-ACF 


Heat output [Mw/(th)] 

Net «lectrical output [Mw 
Net thermal efficiency 
Specific power [Mw/(th)/metric ton 
Enrichment ( %) 

Uranium loading [metric tons 18.0 
U6 inventory (kg) 540 
Fuel material vo 
Cladding material SS304 
Average fuel exposure (Mwd 
ton) 10,000 10,000 
Refueling 

Core diam X ht (ft) 
No. of fuel channels 
Coolant 


Coolant pressure (psia) 
} 


Uperation Operation 


100 400 MM) 
1,000 


473 


000 
163 


Coolant outlet temp. (°F) 1,000 
Coolant inlet temp. (°F) 
No. of coolant loops 
Press. vessel I.D. * ht (ft 
Press. vessel wall (in.) 


2,400 


950 


2,400 
950 
750 


H.P. steam press. 
H.P. steam temp. 
L.P. steam press. 
L.P. steam temp. 


(psia) 
(°F) 
(psia) 
(°F) 


750 
950 


M wd /tor 


outer region to permit 


Alternat rion 


+000 Mwd 


* Assumes fuel rotation limiting | 
cladding for inner region and U met 


t See p. 120 for subsequent design 


United Kingdom France 


stainless steel 
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Recent U. S. Gas-Cooled Reactor Studies 


ORNL Gas-Cooled Reactor (GCR-2)* 


his is a detailed design study of a 
995M w(« 


see figure 


enriched gas-cooled reactor 
prepared by the Oak Ridge 
National Laboratory staff for the AEC 
September 1957 and March 


1958. Th 


betwee! 


four-volume report pro- 


oses a reactor design that is based on 
existing technology and on which con- 
ruction could begin today if desired. 
he important are 


parameters com- 


ired with those of other gas-cooled 
eactor in) 
The 

ish designs are the use of stain- 
fuel-element clad, enriched- 

He gas coolant. ORNL 
that the plant could be built 
S420 /kw 


Mv 


the table on the opposite 
principal differences from 


nd 
timates 
at 80% plant factor and 

100 ton the total power cost 

to 12.1 mills/kwh., 

Besides the design study ORNL has 
| continue to be involved 
experimental program de- 

The 


ras cooled problems. 


r investigation (and 


ORNI 


2505) include: 


n and in-pile test of UO 


etion studies 


and pressure drop 


welding and inspec- 


| 


radiation effects 


Kaiser-ACF Surveyt 

In parallel with the ORNL work the 
AEC selecte 
AC] 
yn nuclear and reactor design) to carry 


d Kaiser Engineers (with 


Industries, Ine., as subcontractor 


ut four gas cooled design studies. 


These included 


® Feasibility study of a full-scale [200 
Mw(e)] natural-U plant optimized for 
minimum power cost. 


® Preliminary (Title I) design of a 


55-Mw/(e) prototype for plant men- 
tioned above, including an evaluation 
with partially enriched as well as natu- 


ral fuel. 
® Feasibility study of a full-seale [215 
Mw/(e)] partially enriched plant opti- 


mized for minimum power cost. 


® Feasibility 14-Mw/(e) 


prototype for this last plant 
The 


plants 


study of a 


for these 
the table 
natural-U 


design parameters 


are summarized in 
Power-cost estimates for the 

full-scale plants led 
the that 
enriched and naturally 


and enriched-U 
KE-ACF to 
in the U. 8. 
fueled gas-cooled plants would have 
3,000 

and 10,000 
) but that the 
capital investment would be signifi- 
($640/kw 

For 
80% plant factor the total power costs 


conclusion 


the same fuel costs 


Mwd/ton 
Mwd/ton for enriched | 


assuming 


for natural | 


cantly higher for natural | 


as compared with $490/kw an 
for the natural U design were estimated 
at 16.2 mills/kwh and for the enriched 
design 13.4 mills/kwh 

Following the above tasks KE-ACF 
has been working on the Title I design 
of the 
p. 120) 
October. 


enriched prototype see box. 


which it hopes to finish in 


Hanford Parametric Study! 

This is the third of the three gas- 
cooled studies authorized by the AEC 
last fall. 
a parametric study of advanced gas- 


It summarizes the results of 


cooled power reactors with exit gas 


to 1,400° F 
and for both indirect steam-cycle and 


temperatures from 1,000 


In 
general the study gives technical sup- 
port to the KE-ACF and ORNL work. 


direct gas-turbine-cycle schemes. 


General Nuclear 
Engineering Corp. Reactor§ 

General Nuclear has given consider- 
able effort to the design of a high tem- 
D,O-moderated, 
The coolant gas, either CO, 


perature, gas-cooled 
reactor. 
or He, would be at 500 psi and would 
have a core-outlet temperature of 
1,050° F. The fuel would be UO, clad 
either with Be, “alloy steel” or possibly 
180-Mw (th 
prototype would have a fuel enrich- 


1.15% the full scale version 


a ceramic. A proposed 
ment of 
| ~200 Mw/(e)] is expected to operate on 
natural or near-natural U. The rela- 
tively high coolant-gas pressure is made 
possible by using a pressure-tube de- 
sign (the gas is contained by tubes that 
surround the individual fuel elements 
and are welded to headers at each end 
the space between the tubes is filled 
with the D,O at a lower pressure. 
General Nuclear predicts a fuel life- 
4000 Mwd/ton for the D,O- 
Estimates 


time ol 
natural U combination. 
based on this figure arrive at a fuel cost 
of 0.035 mills/kwh assuming Pu credit 
at $12/gm and 1.2 mills/kwh assuming 
no Pu credit. 
temperature design allows a 
power of 10 Mw/ton of fuel; this com- 
pares with 15 Mw/ton for PWR and 
only 2.6 Mw/ton for Hinkley Point 


The high-pressure high- 


specihe 


* ORNL 2500 (April 1958); ORNL 2505 
ORNL 2510. 

+t NU, May °58, 104; KE-ACF Report 
Nos. 58-1-RE, 58-2-RE, 58-3-Re, 58-4-RI 

t HW 54727, HAPO, General Electric Co 

§ Sponsored by the East Central Nuclear 
Group and the Florida West Nu- 
clear Group; description taken from testi 
mony by W. H. Zinn the JCAI 
March 3, 1958: 


Coast 


before 





nges on the feasibility of these 


gested 


lesign improvements. 


Pressure-vessel thickness. Thesys- 


1 pressure in a gas-cooled reactor is 


limited directly by how thick a pressure 


can be fabricated. But, because 
size, the reactor pressure vessel 

welded and stress-relieved on 
This and 
welding the parts of a large (~70 ft) 
sphere, annealing the whole structure 
by heating it to 600° C and making 
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site involves assembling 


radiographic inspection of the welds. 
The practical difficulties of these oper- 
thickness 
and set the final limit on this engineer- 
ing parameter, 

The British, with the experience of 
the 2-in. Calder Hall vessel under their 
belt, feel they must limit themselves to 
3 in. on their new Hinkley-Point-type 
designs.* On the other hand the U. 8. 


ations increase with vessel 


* The French have reported recent suc- 
cess in welding a 3-in. vessel. 


designers to achieve the higher design 
pressures have specified 3.25-in. and 
4-in. thicknesses for the ORNL and 
KE-ACF 
respectively. 

According to ACF, justification for 
the 4-in. thickness was found in a sur- 
vey of American industrial capabili- 
Although no vessels of this thick- 
ness have yet been built in the U. 8 


vessel designs 


pressure 


ties. 


with diameters as large as 70 ft, eleven 
American firms foresaw no insurmount- 
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SCINTILLATION COUNTER type 700 
Heavily shielded 


e Interchangeable collimators 
SEE IT AT GENEVA 


ISOTOPE DEVELOPMENTS LIMITED 


For Quaurry Nucieonic Equipment INcLupiIno 
E. H. T. Unit alers, Ratemeters, Pulse Analysers, Scintillation 
Counters, Ff tivity Meters, Scanning Units, Timers, Ampli 
fer rmet Level Indicators, Thickness Gauges, Density 
tic Eliminator , ete 
BEENHAM GRANGE, ALDERMASTON WHARF, NR. READING, BERKS. Tel. Woolhampton 451 
London Office: 120 Moorgate, London, E.C.2. Tel. Met. 9641 





for 


rel =¥- (er = 


2°° international show 
of.the peaceful uses 
of atomic energy 


geneva 
1-14 X=) 0) 1958 palais des expositions 


NUCLEAR ENGINEERING 


This article starts on page 118 





Enriched Prototype Changes 


Since KE-ACF’s enriched-pro- 
totype proposal was singled out in 
March as the first logical step for 
a UL. S. gas-cooled-reactor pro- 
gram, further deliberations have 
reduced the power to 35 Mw(e 
and have changed the coolant from 
CO, to He. Work by KE-ACF on 
the Title | design showed that the 
minimum power for a useful pro- 
totype was lower than had been 
thought; hence the 35 Mw. 

The reasons for going to He 
cooling included: 

* Concern about the CO.-C reac- 
tion uncertainty. 

* Reduced concern about engi- 
neering a leakproof He circuit. 

* The feeling that a He system 
would be more of a contribution 
to world knowledge (especially 
since the U. K. plans to build 
advanced CO, systems). 

* With no CO,-C reaction to limit 
temperatures, fuel elements can 
be pushed to their thermal 
capacity. 

At present the designers are 
planning an initial outlet tem- 
perature of 1,050° F plus the 
capability to go as high as 1,200° F 
as soon as the fuel elements 


permit. 





able problems for vessels of this thick- 
ness and size; four companies (M. W. 
Kellogg, Chicago Bridge & Iron, Con- 
solidated Western and Kaiser Steel) 
were willing to quote fixed prices on 
complete erection, fabrication and 
stress relief for any of the four vessels 
proposed by KE-ACF. 

Outlet temperature. The elevated 
gas outlet temperatures quoted for the 
U. 8. designs also require explanation. 
To heat the coolant gas to the tempera- 
tures shown the fuel elements must 
operate at temperatures beyond the 
range of either U.S. or British experi- 
ence. In the KE-ACF natural-U de- 
sign, for example, the 800° F outlet 
temperature means that maximum hot- 
spot surface temperature for the Mag- 
nox clad will be over 900° F. 

The main detrimental effect of the 
higher temperatures in the U. 8S. reac- 
tors is expected to be an increase in 
fuel-element swelling under fission- 
product-gas pressure. In ‘the natu- 
ral-U proposal this is compensated for 
by a scheme to rotate the fuel so that 
no element would receive more than 
half of its total 3,000 Mwd/ton expo- 


| sure while in the high temperature 
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tear along perforation 


This foldout is removable 
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ORR core set up for hy- 
> draulic flow measurements 
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ORR on the Line 


ORR went critical on March 21, 1958 with 
366 gm of fuel in the reactor. From observation 
f the excess reactivity available, critical mass was 
stimated to be 1,280 gm. Calculations had pre- 
licted a critical mass of 1,150 gm, but these were 
based on a thicker reflector than was actually used. 

In the initial loading, the active region of the 
ore was a three-by-three grid with five elements, 
ach containing 168 gm of U***, and four control 
rods, each containing about 131 gm of U2*. The 
remainder of the core was filled with beryllium 


reflector elements and water. 





panels show process in- 
strumentation for two sep- 
arate coolant systems; top 
loop is for reactor, bottom 
loop for pool 


1 ORR control room. Wall 


shows one of many possi- 
ble arrangements; 4 con- 
trol rods are surrounded 
by 26 fuel, 33 reflector 
elements 


In a subsequent loading, the core was expanded 
to a four-by-seven array containing 3,324 gm of 
U? Calibration by means of distributed poison 
showed that the amount of excess k was ~14% and 


that the total worth of the four control rods was 


about 30% Ak k This was in good agreement 
with previous estimates 

ORR was first operated at 20 Mw(th) on May 
29, 1958 It will normally be operated 24 hr a 


day as a source of neutrons and gamma rays 
for basic research, engineering test and radio- 


isotope produc tion 
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Characteristics of ORR 


Location 

Designet 

(operator 

(Owner 

Cost—design 
constructior 

equipment 
Installation 
tota 


(Oak Ridge Tent ssc 

Oak Ridge Nation Labor 
Union Carbide Nuclear Co 
U.S. Ato Energy ( 
$556,000 

83,148,000 

S697 000 

$265,000 

S4,.666.000 

\I ay 29, 1958 
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radial 1.4 
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Description of ORR 


The Oak Ridge Research Reactor (ORR) was de- 
signed to serve as a general-purpose research tool. 
The design is an attempt to combine the high flux 
of a tank-type reactor, such as the Materials Test- 
ing Reactor (MTR), with some of the ease-of-access 
characteristics of a swimming-pool type. ORR is 
essentially a swimming-pool reactor in which, in- 
stead of being « xposed to pool water the core is en- 
closed in a tank and has a separate forced-circula- 
tion cooling system. 

Several other features of the ORR distinguish it 
from other research reactors. One, the location of 
control-rod drives below the core, leaves the area 
above the core free for insertion of experiments. 
Another, a hot cell located above the far end of the 
pool, provides ease in handling, inspecting and dis- 
mantling small experiments, freshly produced iso- 


tope samples, et 


Core Tank 


The reactor vessel is an aluminum tank that is flat 
on one side. The base of the tank is mounted on 
the bottom of the beam-port end of the pool, with 
the flat side facing the opposite end. The tank is 
an all-welded structure of three sections. The bot- 
tom section is heavily ribbed and provides support 
for the lower control-rod bearings, the fuel-element 
grid plate and baffles that direct the flow of coolant 
to the two outlet nozzles at the bottom of the tank, 
~6 ft below the core, and from thence to the exit 
manifold 

The middle section provides support for the core 
housing. Six beam ports pierce the tank in this 
section and terminate at a face of the housing as do 
the two 25-by-19-in. obround sections of the large 
experimental facilities that are on either side of the 
core. With a pool depth of 2819 ft, the middle 
section is located such that the centerline of the 
core is 24 ft below the pool-water level. 

The top section serves to straighten out the flow 
of coolant entering through two nozzles ~8 ft above 
the core. The height to the top flange of the tank 
was determined by the requirement that the pool 
water could be lowered to the cover plate for the 
insertion of experiments and still maintain suffi- 
cient water shielding above the core (10 ft from 
center of core to tank flange). 

The flat side of the tank was incorporated in the 
design to provide access to the pool side of the core 
for experiments. The entire height of the flat side 
is reinforced on the inside with 2-by-4.5-in. ribs. 

The main cover plate is semipermanently in- 


stalled and would be removed only for major main- 
tenance work on the core. A smaller, rectangular 
cover plate is clamped in place and can be remotely 


removed and replaced for refueling operations with- 
out lowering the pool water. Six circular cover 
plates are provided for access into the core tank for 


in-pile experiments. 


Core Structure 


The reactor core structure consists essentially of 
the fuel-element grid plate, core housing and upper 
control-rod guide assembly. The fuel elements 
have square end-adapters and are supported on the 
stainless-steel grid plate in suc ha manner that the 
elements will stand upright during loading. Each 
element, and the inside of the core housing, is fitted 
with accurately machined buttons that provide a 
maximum of 0.002 in. of clearance between ele- 
ments. Because of the design of the grid plate and 
end adapters, and because the coolant flows down- 
ward through the core, no upper grid plate is re- 
quired such as would hamper the insertion of in-pile 
experiments. 

The core housing is a re tangular structure 29- 
by-24 in. in cross section and 30 in. high. Because 
of the high gamma heating in the sides of the hous- 
ing, it was necessary to perforate them with 
0.188-in. holes to prevent boiling 

The control rods are guided through the core by 
means of stainless-steel roller bearings, one set of 
which are located 18 in. below the grid plate in the 
bottom section of the core tank A second set is 
located in each of from one to four control-rod 
guide assemblies that are hinged to the top of the 


core housing. 


Control Rods 


The ORR control rod is a welded aluminum as- 
sembly 9.75 ft long. The active portion of the rod 
consists of an absorber section and a follower sec- 
tion. The absorber section is made up of a 
32.5-by-9.25-by-0.040-in. piece of cadmium canned 
in an aluminum jacket, formed into a square tube 
and fitted into an aluminum extrusion of the same 
outside shape as the fuel elements 

The follower section is 27.125 in. long and con- 
tains 14 fuel plates of the same composition and 
the fuel elements. Below the 


shape as those ir 
follower section is additional aluminum extrusion 
to add the length to the rod that is required to enter 
the shock absorber. Attached to the lower end of 
this extension is a stainless-s teel piston that forms 
part of the shock absorber 


Control-Rod Drives 


Each control rod is positioned by a separate 
drive mechanism that is located in the sub-pile 
room. Drive tubes extend up through the shield- 
ing plug to the space immediately below the core. 
A ball-latch mechanism located at the upper end 
of the drive tubs engages a shoulder on the lower 
part of the control rox The latch is kept engaged 
by an electromagnet. The drive tube is raised and 


lowered through the action of a lead-screw-and-nut 
that is, in turn, driven by a reversible induction 
motor. Scram is produced by de-energizing the 





magnet, and the rod falls while the drive tube re- 


mains stationary. 


Fuel Elements 


Che reactor uses MTR-type fuel elements \s 


element, the 


s generally the case with this tv 
iluminum-uranium-allov, aluminum-clad — plates 
ire curved In fabrication, the fuel alloy is sand 
wiched between two aluminum plates and the com- 
bination rolled out to provide a core of fissionable 
material completely covered by a strong, metal 
lurgically-bonded cladding. The plates are brazed 
to aluminum sideplates that form a tube about 3 in 
syuare, Spacing between the plates of 0.116 in 
provides channels for the coolant 

Fuel elements that vary in their U**® content 
some having as little as 70 gm and others 168 gm 
or more, have been provided In addition, as few 
as five or as many as 51 elements can be placed in 
the reactor grid Thus, the fuel loading can be 
changed to accommodate in-pile experiments 
r'ypically, 24 elements are spaced in the seven-by 
nine grid around four control rods to form the fuel 
region of the reactor This region is surrounded by 
35 elements of beryllium, which are similar in shape 
and dimensions, to form a relatively thin reflector 
that is backed up by ~4 ft of water 


Experimental Facilities 


Because of the flexibility of the reactor, a variety 
of experiments can be performed at the same time 
Two large water-tight locks, each 5.5 ft in diametet 
pierce the pool wall on either side of the reactor 
In addition, six horizontal beam tubes, each 6 in 
in nominal diameter, are available 

Insertion of experiments is possible in any of th 
63 spaces in the reactor core grid, depending on 
lattice arrangements Also, small experiments re- 
quiring outside connections can be placed in tubes 
and guided into the core through sleeves located in 
the core tank’s top plate, and larger experiments 
such as small fuel loops, can be inserted so that they 
can remain in the reactor even during refueling 
The top plate of the core tank also has sufficient 
access openings for several ‘‘rabbit’’ tubes. 

Some of the ¢ xperiments that are to be conducted 
in the ORR include the following 
® Dynamic loop tests to determine the effects of 
radiation on fluid-fuel materials and equipment; 
* Irradiation of fluid fuels in quantities large 
enough to make chemical studies of continuous 
fuel-processing systems; 
® Investigations of radiation effects on engineer- 
ing materials as well as basic studies of the proper 
ties of metals, alloys and ceramics (refractories 
* Neutron spectroscopy, neutron-time-of-flight and 
cross-section studies using external beams; 
*® Production of radioisotopes of greatly increased 
specific activity than was heretofore available. 

*“ * * 
For more detailed information see T. E. Cole, J. P. Gill 


The Oak Ridge National Laboratory research reactor 
ORR), a general description, ORNL-2240 (1957 












ight has removable beryllium center 


shown at 


Control rod (left) and control-rod drive in 
position, control-rod shoulder would rest on balls. 
absorber, 37-in. extention, 27-in. fuel, 32-in. absorber and 7-in. top sections for 


over-all length of 117 in 


Sectioned view through recctor pool structure shows two large 
experiment facilities on either side of feactor and six beam 
ports. Pool has three about equal sections closed off by gates 
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ORR's MTR-type fuel element has curved plates of aluminum-yranium 
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One reason the Aerojet-General training reactor is labeled 
“world’s safest” is its monitoring and control system which prevents 
premature criticality. Key component in this system is the radium- 
beryllium source developed and manufactured for AGN by United 
States Radium Corporation. 

United States Radium Corporation has produced thousands of 
radiation sources for use in nuclear programs as well as in other 
areas of industrial technology and research. The company’s neutron 
sources are encapsulated in stainless steel or Monel, designed for 
magnetic or mechanical handling. Special design configurations or 
encapsulating materials are available for radium-beryllium, radium 
D-beryllium, polonium-beryllium and actinium-beryllium. Neutron 
sources are supplied either calibrated or uncalibrated. 

The company also manufactures beta sources utilizing H3, C'4, 
Nis, Pm!47, T1204, Kr85, Sr99 and other beta-emitters in differing 
intensities and configurations. Gamma sources in varying shapes 
Ra, Co, Cs!34, Cs!37, Eu's? and other 
isotopes. Light sources for marking and signalling application are 
obtainable with H3, C!4, Kr85, Sr9°, Pm'47 and T1204, 


For assistance in design and application of radiation sources to 


and intensities include 


suit your requirements, write Department F8. 


UNITED STATES RADIUM CORPORATION 


MORRISTOWN, N. J. | Offices: Chicago, Illinois and No. Hollywood, Calif. Affiliates: Radelin Ltd., 


Toronto, Canada and United States Radium Corp. (Europe), Geneva, Switzerland 
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PILOT 


SCINTILLATOR B 


greatest pulse height- 
shortest decay time! 


Pilot Scintillator B is the only plastic 
scintillator containing 
bene ... developed and _ patented* 
by, and available only from Pilot 
Chemicals, Inc. It has the greatest 
pulse height (90% that of a stilbene 
crystal), and_ shortest 
(3 x 10-9 seconds) of any commercial 
plastic scintillator. 
wide variety of shapes and sizes - 
from sheets 0.0005” thick to 16” x 12 
cylinders. Machinable to 
any design. 


SCINTILLATION GRADE FLUORS 


diphenylstil- 


decay time 


Available in a 


virtually 


Extremely high purity; maximun { 
high melting point. Among the more popu 
uors always in stock: Dipl 


Alpha-NPO, POPOP, PBD 


Do you need a special scintillation plastic or 
fluor? Write us for help! Send for Bulletin 
Se 


PIXLO" 


CHEMICALS, INC. 


36 Pleasant Street, Watertown 72, Mass. 


*U.S. PATENT 2,710,284 
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a F, velocity = gol/hr 


pH 95-105 with LiOH 
Ho=25-30 cm3/kg 





550° F, velocity 
pH-9§ > with 


FIG. 1. 


Corrosion-test resu!ts for Ag-In-Cd alloys in high-temperature water 


44 @0Opbe 


Alloy 


2533 is preirradiation composition (Ag-13.6 In-4.9 wt% Cd); 2567 is postirradiation 


composition (Ag-12.1 wt% In-9.4 wt % Cd-2.0 wt% Sn). 


test was in static water 


If no water velocity is given, 


Ag-In-Cd Could Replace Hf 
for PWR Control Rods 


By |. COHEN, E. F. LOSCO and J. D. EICHENBERG 


Bettis Plant, Westinghouse Electrii 


Test results would justify replacing 
hafnium with a silver-indium-cadmium 
Ag-15 wt% In-5 wt% Cd) in 

rods of future 


Alloy 
control pressurized- 


” Advantageous 


water-reactor cores. 
properties of the alloy are: 

Neutron capture—Effectiveness of 
is 99% of that of Hf De- 


is small over the core life 


the alloy 
crease 
Good resistance 
properties—Sufficient 
ield strength to resist 
oads of PWR control rods. 
Irradiation damage 
change in appearance, and mechanical 


Corrosion 
Mechanical 


scramming 
There is ho 
strength improves with irradiation 


Fabrication— Melting, 


trusion and machining are 


forging, €x- 
performed 
lily 


The alloy 


hafnium because of the greater avail- 


would be preferred to 


ability and lower cost of raw materials 


n d here 


*ressurized water reactor is us¢ 
Although this material is be 


ing considered for replacement control rods 


generically 


for Shippingport no decision is « xpected on 


this until the first core is actually replaced 


Pennsy 


p Pittsh h, 


1 It 


preferred to boron-stain- 


and the lower fabrication cost 
is definitely 
| alloy because the latter is sub- 


less-ster 


severe irradiation damage (2). 


ject to 


Binary silver-cadmium alloys were 


early investigated as control materials 
for PWR’s. Although 


offer some of the advantages listed (3), 


these alloys 


they have two draw backs corrosion 


resistance is poor in high-temperature 
water, and neutron-absorption charac 


teristics are initially too low and fall 


under irradiation 


of rapidly 
To correct these 


disad\ antages, a 


ternary alloy of silver and cadmium 


was sought Of the possible additives, 


mercury boron, gold and hafnium 


were dis ounted for reasons including 


damage and high 


Rt lec te d 


toxicity, radiation 


cost Indium was since it 


in alloy of suitable metal- 


provides 
lurgical neutron-absorption and .cor- 


rosion (4-¢ properties 


Neutron Capture 


As a alloy 


Table 1 


Hi Its 


poison for the ternary 
In compares favorably with 


resonant neutron-absorption 
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ewhat poorer than those 
mplement well those of 
thermal-neutron 
r than that of Hf. 


tive Ag-In composi- 


cross 


tandpoint of neutron 
ippear to he equal 


Ag and In. 
limit of In in Ag is 


How- 
Cd is required to 
ss section and In 
20 at % to maintain 
while accommo- 
the neutron-ab- 

of Ag alloys with 

2533 is the initial 
2115 simulates the 
exposure to a flux of 

rr 3,000 hr (the low- 
itope of Cd formed by 
f Cd and Cd 


Sn to obtain a clearer 


burnout 


neutron-capture 

During irradiation, Ag 
Cd, In to Sn and Cd re- 
tope The transmuta- 
neutron- 
Thus, the 


value would be ex- 


have low 
sections. 
se about 5%, as indi- 
PWR operation, the aver- 
n flux to which the control 
should be considerably 
em?/sec, and therefore 
tation of alloy constituents 


Also, 


spondingly less. 





TABLE 1—-Neutron Absorption Proper- 
ties of Several Poison Elements (7) 


Important 
absor ptlion 


peaks et 


1.46, 3.86,9.10 
5.12, 16.60 
1.08, 2.36, 5.9 


6.6, 7.8, 8.8 








TABLE 2—Nevtron-Capture Worth 
of Ag-Base Alloys 


Re lative 
worth 


1.00 
0.99 
0.94 


136 4.9 


ll1.1 0.79 10.8 
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Now-—from Victoreen 


R..A.M....5... 


designed to AEC requirements 


Area Monitoring 
Failure Detection 
Source Position Indication 


Jf 


Process Control 
Door Interlock Actuation 
Civil Defense 


Multi-channel continuous monitoring systems with up to 20 
detectors. Alarm level can be set on each meter at control center 
for audible and/or visible alarm, or recorder to indicate trend 


and give permanent record. 


Check these specifications 


® Covers wide range of radiation intensity 
on single scale. 

® Measures any 3 (or 6) decades of radia- 
tion from .01 mr/hr to 1,000,000 r/hr. 

® Excellent gamma energy response. Better 
than +10% from 80 kev to 2 mev. 


® Accuracy better than + 15% of reading 
over entire range. 


AA-T43 


© Except for reliable electrometer in detector 
ion chamber, system uses no vacuum tubes 
or transistors. 


© Extreme stability over wide range of line 
voltages from 100-130 volts. 

® Detector is air wall equivalent ion chamber. 
Operated at saturation at all times. 

*® Log response obtained only from elec- 
trometer tube. 

© All detectors (regardless of range) operate 
at same voltage. 


The Victoreen Instrument Company 
Nuclear Division 


5806 Hough Avenue * 


Cleveland 3, Ohio 


WORLD'S FIRST NUCLEAR COMPANY 





PNBIAN PONT: 
a name to remember 


The world’s greatest power gene 
on the Hudson River, forty m 


1 


to take an eventual 3 m 
plants, the first nuclear ele 
under construction by C 

granted Construction Permit 


For an outstanding example 
tion, examine Vitro Engineering 
Consultant to Consolidated 


and in the development and 


tainment studies, supporting 


tris 


Responsibility for con 
nuclear portions of plant, | 


concrete shielding wall and ur 
foot thick walls, plant and eq 
275 Mw turbine generator unit, 
lidated Edis 


Nuclear training of Cons 
nance personnel. 

Vitro’s role at Indian P 
in depth. 


If your design problems can pr 


for information. 





n 


ration station is taking shape at Indian Point 
f New York City. On a site prepared 
watt f generating capacity in multiple 


iting unit of 275 electric Mw is now 


5s north 


lidated Ed 
er React 


f archite t-€ 


yn Company. This unit has been 
1 by USAEC. 


neering, nuclear style, in opera- 


r No 


’s role at Indian Point. It includes: 
the evaluation of reactor proposals 
f reactor physics, safety analyses, con- 
etc 
n both the conventional and 


review < 


it containment sphere, external 
me — 180-foot diameter with 5%2- 
ut, 112 Mw oil-fired superheater, 


all conventional and nuclear plant auxiliaries. 


istration of engineering know-how 


lis kind of engineering skill, write 


Engineers to the Atomic Age 
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ENGINEERING COMPANY 
225 FOURTH AVE., NEW YORK 3, N. Y. 


BIVISION VITRO CORPORATION OF AMERICA 


n engineers, operators and mainte: 


NUCLEAR ENGINEERING 


This arty a m page 122 


neutron-capture effective- 
1 occur at a decreasing rate 


high-cross-section Cd!'3 js 


Corrosion Behavior 


In 600° F static neutra illoy 


good corrosion resistance with 
etration rate of O.1IS mil/vr 
to internal 
the Cd 


results in 


eight gain duc 


in Inerea 
} 15 w¢ 


much beyond 5 wt 


and an undesirable cor- 


Was 8 ibseq 
of condition 
low corrosio1 
| temperatures i 
nated water itral and 
nd dynam 
erature 
the initial 
rains without 


mate corrosion 


postirradiatior 

t 650° | 
entlect 

grenated water! oth allovs 


However 
PWR 


nt rapidly oxvgen 


nation of vater could 

Such a 
uld pers or only a few 
t, before corrective action 
hile such exposure does 
iaterial deterioration, the 


ise Is considered serous 
varrant protecting the rod 
genated water bv electro 


plating vith nickel, 


Mechanical Properties 


The minimum yield strength 0.2% 
offset) required of PWR 
to resist 


control rods 
cramming loads has been 
calculated to be about 
600° I To provide a satet 


10,000-psi yield 


1 OOO psi at 
factor 
strength combined 
with a 30° reduction is 
sidered desirable 


A single 


crystal structure of the alloy 


area con- 


phase, face-centered-cubi 
is opti- 

Lab- 
demonstrated 


mum for metallurgical stability. 


oratory samples have 
that alloy 


structure as well as 


2533 has the desired micro- 
yield strength 
The alloys display high ductility, so 
that deterioration of this property is 


no cause tor concern, 
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sample results on a full- 
PWR control rods were 
extrusion at 900°—1,100° F 
id machined billets with 
sition of Ag-15 wt% 
similar to alloy 2533), 
by 15 in. long. A 
extrusion is shown in 
innealing for 1 hr at 
stallize the structure, 
lisplayed an 11,000-psi mr 


 ——— 

i 42,900-psi ultimate + \\\ SSS 

irea reduction and an y 

n. of 519 The cor- - / [J r\\ 
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perties at 600° F were 
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WORLD 


Vitro International places the unmatched technology, experience 
and other resources of Vitro Corporation of America at the service of 
governments, industrial companies and other organizations around 
the world. 

From convenient overseas headquarters in Geneva, Vitro Interna- 
tional is already supervising major programs in Europe and Asia 
designed to strengthen Free World economy. 


Vitro is noted for: 


e Architect engineering of nuclear and other research and development. 
advanced industrial facilities. e Complex electronic and electromechanical 
e Minerals exploration, mining and process- systems. 


ing, particularly uranium and thorium. ~* rce development, including geo- 


e Reprocessing of nuclear fuels. physical research, extractive metallurgy, 
). Extruded Ag-14.7 wt% In-5.4 e Chemical, physical, and electronics process engineering, economic analyses. 


Cd PWR control rod. At left is » Vi 7 — ‘ ; iV i ¢ 
section of entraded erations 06d. Ten separate Vitro companies carry out this diverse, yet integrated 


right is microstructure (100 X) of operation at the heart of modern American technology. Through Vitro 
ded and annealed rod (annealed International, the resources of all these companies become available on 
400" C for | hr, ASTM grain size , ; 
, hardness 80 DPH) a world-wide basis. 
Like its parent organization, Vitro International works under fixed 


bd price consulting contracts, joint ventures and other arrangements. 
© area reduction 


See Vitro International Personnel in the American Section, Palais des Expositions, Geneva, Sept. 1-14. 
ce : : S : 
leferminations on VITRO INTERNATIONAL, 64 Rue de Stand, Geneva, Switzerland 


ive indicated that A Division of 
ent to HF. Cor- 





@ Research, development, weapon systems 
irom full-size rods 


ree effects at all test se SE Nuclear and process engineering, design 
“™._ Electronics development and production 
erties of this material A Refinery engineering, design, construction 


able 3. Uranium mining, milling, and processing 


‘, Thorium, rare earths, and heavy mine: als 


Radiation Effects CORPORATION of AMERICA 


® Recovery of rare metals and fine chemicals 


samy \g-15 wt% In-4.8 wt % AT Kircratt components and ordnance systems 
Cd elded between Zircaloy-2 half- 264 Madison Ave., New York 16, N. Y. @ Ceramic colors, pigments, and chemicals 
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MODELS 


500 TO 2000 VOLT RANGE 


HIGH STABILITY DC POWER SUPPLY 


(model 404M pictured) 


JOHN FLUKE MANUFACTURING COMPANY 
1111 West Nickerson Seattle, Washington 


403M 402M | 400CEM | 404M 405 400BDA 





OUTPUT 
VOLTAGE 


OUTPUT 
CURRENT 


OUTPUT 
POLARITY 


REGULATION 
VS. LINE 


REGULATION 
VS. LOAD 


STABILITY 


RESOLUTION 


CALIBRATION 
ACCURACY 


RIPPLE 


SIZE AND 
WEIGHT 


PRICE 








500 to 1600 500 to 1600 500 to 1600 500 to 2000 | 600 to 3100 | 500 to 5100 
volts volts volts volts DC | volts DC volta DC 


0 to 1 ma tolr 1 0 to 5 ma at 0 to 15 ma DC | 0 to 1 ma 
500 to 1500 
volts; 0 to 2 ma 
at 1500 to 2000 
volts 


pos. or neg. pos. or neg por eg pos. or neg pos. or neg | pos. or neg 


| 


03 % max. from | .03% m fron 1%n from | .01% max. from | .01% max. for | .01% max. from 
100 to 130 volts | 100 to 130 volts | 100 to 130 volts | 100 to 130 volts | 20% line change} 100 to 130 volte 
| 


03% no load | .03% no load 01% fo 0 max. for 005 % for 01% max. no 
to full load o full load ma change 2 ma change 10 ma change | load to full load 


| 


: 
| 10 mvatany | 100 mv at any 
output voltage | output voltage 


\— 
.02% per hour 01 per hour 005% per hour | .005% per hour | .005% per hour | .005% per hour 


100 mv at any | 100 mv at ar mv at any | 100 mv at any 
output voltage sutput voltag utput voltage yutput voltage 


| 
2% 11% etter than 1 Better than 1% | Better than .5 


' g a | 
5 mv max. 5 mv n I thar v | Less than 5 mv | Less than 5 mv 
RMS RMS 


10°Wx7"Hx |19°Wx7"H 19 19”’W Rack x 19°°W x 103”°H 
13’ D—22 lbs 13” D—22 lbs 7" ) 7H x 13”°D x 14° D—46 lbs. 
$435.00 $595.00 





Atomics International needs a 


Senior Responsible Scientist 


in Reactor Theory 


Atomics International, with a diversified pro- 
gram in research and power reactor development, 
has an immediate need for a Senior Theorist in 
Reactor Statics or Kinetics. Individual will assume 
the responsibility for formulating and directing the 
activities of approximately six researchers in this 
field. The person we seek should possess a PhD or 
the equivalent, and directly applicable experience. 


Write today. 
Answers will be prompt, confidential. 
Mr. C. H. Newton, Personnel Office, 
21600 Vanowen Street, Canoga Park, 
California (in the suburban San 
Fernando Valley, near Los Angeles) 


ATOMICS INTERNATIONAL 


A DIVIS N RTH AMERICAN AVIATION, IN 
PIONEERS IN THE CREATIVE USE OF THE ATOM 


NUCLEAR ENGINEERING 


Th s article starts on page 122 


evlinders were irradiated in the Ma- 
terials Testing Reactor to a maximum 
unperturbed exposure of 1.4 X 107% nvt 
thermal The maximum irradiation 
temperature was estimated at < 392° F, 
oO changes were observed in appear- 
ance, dimensions or densit 
Metallography. No changes were 
observed in the microstructures of 
irradiates samples The amount of Sn 
produced was apparently not sufficient 
to exceed the solid solubility limit No 
evidence of a second phas was de- 
tected, even on the surface layers of 
this allo vhere a mayjorit of the 


neutror would have been absorbed 





TABLE 3—Physical Properties of Nom- 
inal Ag-15 wt% In-5 wt%% Cd Alloy 


Thermal conductivity 


( 


4) 
100 
200) 
i) 
LOO 
vi 
THA) 

Dynamic modulus of elasticity 


f 


>i 


Linear coefficient of thermal expansion 


( 


Density 
iv} 


Melting range 





Mechanical properties. Although 
the surface lavers are expected to re- 
ceive tl! most radiation damage, a 
hardness traverse on an _ irradiated 
specimen indicated no difference be- 
tween the surface and the interior. 

Irradiation increased slightly the 
tensile strength and lowered slightly 
the ductilit The 0.2% offset yield 
strength increased from 8,400 psi to a 
maximum of 27,900 psi. The largest 
changes occurred in the samples of 


lowest xposure It seems likely that 
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the yield-strength increase is caused by 
Sn formation rather than by formation 
he highest-exposure samples in- 


ited the least increase in strength. 


sures would have occured fF Or the Nuclear Industry 


nperatures, the hardening 
eing partially annealed 


ut No. 28 “GLOVE BOX"’ Stainless 


Corrosion effects. Based on short- steel or transparent plastic. 

it appears at irradiati . : 

pears that irradiation Glove port section integrated as 

t the corrosion resistance j 
part of the housing. All corners 


are rounded with 1” radius and 
polished smooth for easy clean- 


n @ paper sponsored Y ing. 3, 4, 5 and 6 ft. sizes are 

of Mining and standard. All Lennard filter sys- 

s for presentation at . 6 

ing and Science ~~ . tems and optional components 
March 17-21, 1948. > ; 

ndebted to B. Luatman, 

gu Subdivision of the 


will fit as standard. 


onsiderable assistance 
g the course of this work.|No. 29 “HEMISPHERICAL DRY- 
seein ihe . 
ake Bk A oe BOX" for vacuum work is avail- 
7 Dept for their efforts 
y and following the fabri- 
ods, to S. Paprocki or stainless steel. The observa- 


tl Inatitute for the thermal- . . 
‘oma ts Mines 1 sphere is made of transparent 


able in either transparent plastic 


high-temperature water- plastic, a lazy-susan turntable is 


of stainless steel. Standard dia. 
BIBLIOGRAPHY of this unit is 30°. Larger and 
en. wxvereonres 16, Special hemispherical dry-boxes 


tay. weenronics 16, 9" be made to any diameter and 
Comusieston. “Renee height. Airlocks, filter systems and other optional components are available for use 
905 (U. 8. Govern- 


ith thi i 
Weshinsten BD. C. wi is equipment. 


J. Inat. Metals 68, 


79, 443 No. 1058 “GLOVE BOX" trans- 


Senden) Oh parent plastic or stainless steel. 


Standard 3 foot length shown 


utron Cross 
New York ; ; 
omni ve with replaceable filter cartridge 


and blower system, electric power 


panel, fluorescent light, pyrex 





fume exhaust and a stainless steel 


removable working tray with 


Reprints Available 


round radius corners. 


Foldout descriptions of 
reactors on the line (PULL ULE LULL LeEee 
EBWR (July '57)—25 cents || IMPORTANT 
APPR (Aug. '57)—25 cents 7 Request Technical Bulletins on: 
SRE (Dec. '57)—25 cents 


Stainless Stee! Dry-Boxes ® Vacuum Dry-Boxes © Fume Hoods and 
Enclosures for Nuclear Research ® Low Cost Plastic Hoods ® Glove 


a 
VBWR (Feb. '58)—25 cents a Systems, Replaceable Gloves ® Absolute Filter Systems * Replace- 
; - able Filter Cartridge Systems 


PWR (Apr. '58)—25 cents 
ORR (Aug. '58)—25 cents 


POLPLPL LL 


cu ogee ee ee ee ie oe ee og Oe Og Bg Oe Og Bg Bp Bg Og Be oe oe oe ee 
Parricipatinc “Atoms FOR Peace’’ CONFERENCE 


NUCLEONICS . Geneva, Switzertano, Sept. 1—-14—Bootn #43 
330 W. 42nd St., P.M. LENNARD COMPANY, ING. 


New York, N.Y. 1061 E. 8th Street © Jacksonville 6, Florida 
Elgin 3-9639 
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American helps 84— 


W 


nuclear plants 
reuse = — 
“hot” clothing 


There’s no need to throw away uni- 
forms, gloves, or other clothing ex- 
posed to radioactive or toxic materials. 
Now, you can decontaminate and wash 
them right in your own plant. This 
reduces expenditures for replacement, 
keeps clothing always available right 
on the premises. 


The American Laundry Machinery 
Company has developed a complete 
line of automatically controlled, labor- 
saving equipment especially designed 
to provide nuclear plants of any type 
or size with a modern, efficient laundry 
and decontamination installation. 


For complete information on nuclear 
plant laundry equipment, write today 
for Catalog 2642, 


merican 


can Laundry Machinery Company, Cincinnati 12, Ohio 


REACTOR ROUNDTABLE 


A discussion place 


for new reactor ideas 


Gaseous-Fuel Reactor 


By S. BARON 


Burns and Roe, Inc., New Yori 
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FIG. 1. 


sents He gas intermediate coolant circuit 


Although combinations of 
and liquid-fuel reactors have been 


least in the 


many 
solid 


proposed, no one, at un- 


classified literature, has described a 


reactor that uses fissionable fuel in a 


gaseous form.* Generally, one would 


be inclined to eliminate such gas-phase 
reactors because the fuel concentration 
However ad- 


my too low. 


ite fuel densities can be achieved 


witl gases at fairly moderate 


some 
Uranium hexafluoride (b.p. 


pressures 


64.05° C, 1,134 mm) (1), for example 
would make a good gaseous fuel since 


its density is reasonably high at the 


and R. L 


have 


Aamodt (NI 


fission 


Colgate 
Aug. ‘57, 50 
plasma reactor that uses UF's as the fissiona- 
ble fuel; 
fission energy directly into electricity, 


proposed a 


however, their scheme, which con- 
verts 
differs radically from the more conventional 


reactor design presented here. 


Flow scheme for gaseous fuel reactor. 
UF, gaseous fuel (with BrF; additive) and turbine steam. 





d fiss 


products 


Heavy solid lines show circuits for 
Heavy dotted line repre- 


pressures na temperatures 
in reactor design In addition 


convenient available and there is 

wealth of information on its properties 
and methods of handling from our 
gaseous-diffusion lsotope-separation ex- 
perienct Information on the fission- 
product fluorides that would be formed 
in such a reactor is available from fuel 


element re processing by fluoride 
distillation 

Figure 1 shows a possible flow dia- 
gram for a Ul’, gas phase reactor As 
it flows through tubes piercing a graph- 
ite core, the gas is heated internally by 
fission energy. The gas leaves the re- 
actor at 900° F 


ator where it gives up its sensible heat 


and enters the regener- 


to an intermediate helium coolant, 
which is recycled from the steam gener- 
‘he UF, then 


Continued on p 
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Roundtable Comments 


rn ROUNDTABLE EDITOR: 


much interested by 
appear in “ Reactor 
titled ‘ Temperature- 
NU, May ‘58, 114). 
ntion a possible appli- 
ler Hall” type reactor 
temperature region 
vith natural uranium 
cans) and a high- 

ilar zone would con- 
le fuel elements clad 
One possible draw- 
that the shape of the 
distribution could 
flattened,”’ except 
gion lattice. But 
lependent zones of 
iniy very attrac- 
See also NU, 

r Power, May 


point out that 
G2 and G3 
have been de- 
zones of tem- 
Instance “Les 
by P. Chamba- 


Paris 1957, pp. 


led D\ carbon 
graphit moder- 
natural-uranium 
cladding The 

in the central 
btain a relatively 

fic power (around 

o high an internal 
550° C In the 
lower flux, the 
rature is limited to 
nlet gas tempera- 
possible The gas 
equally divided 

nes: 20% of the 
superheats the 

1 315° C) while 

it 290° C is used 
boiling (in two 
different pres- 
low-pressure steam 
rs for CO», pumping 
est drives a 28 Mw 
two entrance 

two different CO, 
oximately the same 
inlet temperature 
it the outlet would 


uch poorer over-all 


GitBert B. MELEs! 
Assistant Professor 
Columbia University 


Ve York, New York 
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RARE EARTHS 


for the 
NUCLEAR INDUSTRY 


These high cross section rare earths are available in 
purities up to 99.99 per cent: 


EUROPIUM OXIDE 
DYSPROSIUM OXIDE 
GADOLINIUM OXIDE 
SAMARIUM OXIDE 


These products can be supplied to fit any purity, particle 
size and density specifications. 

HEAVY MINERALS also produces a complete line of 
rare earths, scandium, yttrium and thorium chemicals. 

Send for complete literature concerning Heavy Minerals 
Co. and its products. 


HEAVY MINERALS CO. 


RARE EARTH CHEMICALS + THORIUM + HEAVY MINERALS 


4000 NORTH HAWTHORNE STREET, CHATTANOOGA, TENN. 
NEW YORK SALES OFFICE: 261 MADISON AVENUE, N. Y. 16, N. Y. 





Be sure to visit the world’s largest industrial nuclear show—The Second International Atoms 
for Peace Exhibition—in the Palais des Expositions, September 1-14, 1958. 

On the right immediately after you enter the main hall you will see the exhibits of 25 
American companies—all leaders in atomic energy development. Inspect each of these 
and discuss your nuclear problems and needs with the representatives present. Interpreters 
will be available to assist you. 

The Companies inviting you are: 


Westinghouse Electric Corporation 1 Mallory-Sharon Metals Corporation 
Columbia-National Corporation M & C Nuclear, Inc 

Vitro Corporation of America Edgerton, Germeshausen & Grier, In 
The Martin Company 4 American Potash & Chemical Corporation 
Sylvania-Corning Nuclear Corporation 5 Ball Br Research Corporation 

High Voltage Engineering Corporation LOCK! eed A rcraft Corporation 

General Dynamics Corporation ] AUT ~ vy ine pee 

The Brush Beryllium Company cm og nae orks 

Radiation Counter Laboratories, Inc ney loin Canooealion 
Allis-Chalmers Manufacturing Company : onsolidated Edison Company of N. Y., Inc 
Nuclear Development Corporation of America.. 11 Edison Electric Institute 

General Mills, Inc. l The Carborundum Company 


This invitation is presented on behalf of the above companies by the managers 


of their exhibits: MOLESWORTH ASSOCIATES 


260 Madison Avenue, New York 16, New York, U.S.A, 
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NUCLEAR ENGINEERING 


This article starts on page 128 


150° F in the condenser section, giving 
up its latent heat to the helium. From 
there the UF, liquid passes to the 
or, where it is vaporized at 

150° F and returned to the core 
In this first design, rather than tackle 


of developing a suitable 


ssor, the flow would be provided 


circulation Likewise the 

ite He-coolant circuit avoids 
ems of radioactive leaks into 
side or the development of a 
turbine capable of handling 
ventually when 

topgaps could 


l efficiency 


the advantages of a I OF 
eactor would be similar to 
other homogeneous reactors 
Imse ren 

team at tem 

the water-type 


not as high as the liquid- 


iranlum is als indled in 
UF’, in the diffusion plants 
product ne in be con- 
emovead Ing operation 
en than 
geneous tors. The 
e temperature oefhicient 
with the gaseous fuel density 
the reactor both very easy 

ol and inherently safe 
or disadvantage in this reac- 
he poo! hneat-transter char 
the gaseous fu which 
gh holdup of fue ind large 
ger surfaces Eexperimen 


required to determi more 


tudies are 

to determine the extent 

oride attack on the structure 

ind their stability in the high 

field, Preliminar evidence 

would indicate a reasonal! stable sys 
tem, with aluminum as a satisiactory 
material for resisting fluoride corrosion 
in the reactor. As in all circulating 
homogeneous reactors, delayed neu 
trons induce activity in the heat ex- 
changer and there is a holdup of fission- 


ible material in the external circuit, 


Reactor Physics 
ince in this reactor the gaseous fuel 
the heat-removal medium, the 
fuel-to-moderator ratio determines not 


only the critical core size but also the 
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er. With a fixed core- 
fuel enrichment, modi- 
two-region calculations 
to find the graphite-to- 
the highest 
siz As shown in 
107° 
mic ratio of uranium 


ould give 


es he tween 50 


esults from the op- 
decreasing thermal 
increasing resonance 
ratio of graphite 


The 


with the optimums 


values 


reases., 


id-uranium graphite- 
tor with such a dilute 
ild produce insufficient 

reasonable power the 
ist’ be increased above 


value which means 





SS ea 
300 400 S00 
f U Fuel to Moderator 
x 108) 
‘ V 


FIG. 2 Infinite multiplication constant 
k.. as a function of atomic ratio of U 


and graphite for fixed enrichment of U 


meter is held at 7.5 ft, 
fuel-to-graphite ratio 
optimum requires a 
nt than that 


richment requirements 


used for 


with the higher power 
the cost of U**® inven- 
the heat exchangers can 
exceptionally high. 
r core 7.5 ft in diameter 
ie of 20%, the U*** en- 
mentis8%. The fuel 
his natural circulating 
ised on $40 per kg 
and $15 per gm for 
ranium would be about 
Forced-circulation de- 
il, would probably re- 
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duce the inventory to about $3 


million. 


cost 


Engineering Design 

The critical temperature and pressure 
of UF are 250° C and 45 atmospheres 
(1), respectively. By operating at a 
temperature of 450° F, the 
33.4 


density 


boiling 
vapor pressure of UF, would be 
atmospheres and the liquid 
1.63 gm/em*(1). The saturated vapor 
becomes superheated to 900° F in pass- 
ing through the reactor 

Materials. nickel] 


are good structural materials in resist- 


Aluminum and 
ing fluoride corrosion at high 
tures (up to 1,100° F), 
suitable for temperatures up to 500° F 


tempera- 
whereas iron is 
(3). Of these materials, aluminum is 
best suited for reactor use because of its 
low neutron absorption. However, its 


low strength at high temperatures 


limits its application as a structural 
material at temperatures above 700° F 
(4) 

Nickel and its alloys are satisfactory 
for the high-temperature nonreactor 


components such as piping, valves, 


fittings, and heat-exchanger 
Steel can be used for the low-tempera- 
ture shells of the reactor and heat ex- 
changers. Carbon or graphite reacts 
with fluorides only after heating (1), so 
that either could be 
torily as a reactor moderator 

Core-tube design. 


ation as close as possibl 


applied satisfac- 


To allow oper- 
to the tem- 
perature limit, a aluminum double tube 
wall construction was adopted for the 
The UF, gas 


inside the aluminum tubes with 


core channels. would 
flow 
helium-gas coolant in the annulus be- 
tween the double tubes 

By maintaining the helium pressure 
UF’, gas 
pressure inside the inner tube, the 


at a value slightly below thx 
pres- 
sure difference would be small enough 
to contain the high temperature gas 
without rupture. 

With a UF, gas pressure of 30 atmos- 
pheres, a helium pressure of 28 atmos- 
pheres and reasonable gas velocities, a 
900° F UF, gas temperature and 650° | 


helium temperature would give 


a Maxi- 
mum wall temperature of about 715° F. 
Gas-phase corrosion studies at 650 
750° F with halogen fluorides and fluo- 
rine promise very little attack on the 
aluminum walls (4). 

Mass flow. The mass flow rate of 
the gas is a function of its density, 
velocity and flow area. The density is 
fixed by the selected temperature (max 
900° F) The 
velocity is dependent on the design of 
the The 


and pressure (30 atm). 


natural-circulation circuit 


tubes. | 


when you need 
Public Relations 
Sales Promotion 
Advertising 
Market Research 
counsel or service in 


ATOMIC 
ENERGY 








— “| 


CHEMISTRY 


—either in the U. S. or abroad—contact 
Molesworth Associates 


the only promotional company in the world specializ- 
ing in nucleonics and other industrial technologies. 


News and feature articles, publications, advertise- 
ments and related promotional materials on a wide 
variety of technical subjects accurately reflect our 
staff's 40-man years of experience in this professional 
field. 


With two agency relationships plus many press and 
industrial contacts abroad, we are uniquely qualified 
to plan and conduct either domestic or world-wide 
promotion and marketing programs for your 
organization. 


We are currently serving 19 technically-based 
companies. 


We invite you to be the 20th. 


. 
Molesworth Associates 
Bos 260 Madison Avenue, New York 16, New York 
73 Tremont Street, Boston 8, Massachusetts 
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Davison offers 


FUELS IN TONNAGE QUANTITIES 


Davison Nuclear Reactor Materials Plant, Erwin, Tennessee. 


Shown above are samples of a few of the nuclear feed materials produced 
by Davison: U;Os powder, UO2-ThOs sintered compacts, UO, powder, 
and ThO, high purity powder. Davison can supply these and also can 
perform the conversion of enriched UF, to oxide at its new plant at Erwin 
Tennessee—the first completely integrated facility of its kind in the United 
States to be constructed by private capital 

This unique plant forms a vital link between producers of uranium and 
thorium concentrates and the ultimate users of fuels in various types of 
reactors, as well as between the Government owned gas diffusion plants 
and the private users of, enriched uranium. The concentrates as received 
from industrial or AEC sources are not suited chemically or physically for 
reactor operation. Davison processes these materials SO as to supply feed 
materials in exactly the form required by each fabricator or user 

For your convenience Davison can also handle a variety of scrap recov- 
ery services. 

Whatever your needs in fuels may be, direct your inquiries for all quan- 
tities to Davison at Erwin, Tennessee 


Erwin, Tennessee 


w.r._ GRACE «co. 
DAVISON CHEMICAL DIVISION | 
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This article tart m page ls 


static height of the liquid 
een the condenser and evapo 
pressure drop 
an be tolerated in the over- 
However, structural con- 
imit the magnitude of the 
elevation A static height of 25 ft was 
found to be satisfactory for producing a 
reasonably high circulation rate 
Reflector. A graphite reflector 
about 3.5 ft thick is equivalent to an 
infinite reflector in the critical-size cal 
culations With a 7.5-ft core, the total 
reactor diameter with the reflector 
would be 14.5 ft The double-walled 
aluminum tubes are set within the 
graphite moderator blocks so that the 
full pressure of the helium (28 atm 
ontained by the graphite, which 
ile strength of about 3,100 psi 
In such a design, the reactor shel 
container, not a it pressure 
outer aluminum = tubs 
would serve not onl is econdar\ 
partition between the graphite and the 
fluorid but would also prevent the 
helium gas from eroding the graphite 
If distortion of the graphite resulting 
from radiation damage ind thermal 
effects makes this scheme impractical 
the re ) hell can be designed to hold 
the gas pressure. The design require 
ments for a 14.5 ft diameter shell at 
m is within present fabrication 
technolog 
Fuel decomposition. Although lit 
ymposition in the radiation field 
is anticipated for UI] a strong 
fluorinating agent such as Brl b.p 
127° ¢ 6) can be added to the UF, to 
minimize what decomposition adoes oc- 
Fluorine might also be used, but 
difficult to separate from the 
hssion products such as xenon 
pton Its subsequent reeyeling 
would po a problem About 10 
mol % rF; should keep fluoride de 
composition at a negligible level 
Assuming that UF,-Brl behaves in 
accordance with Raoult’s law, 10 mol % 
Brl n the gas when it condenses 
would produce 20 mol% BrFs in the 
condensate. The additional require- 
ments for BrF; are met by recycling the 
excess drawn off the evaporator which ; 
is producing 10 mol% BrFs in the 
vapor Part of the BrF,; then is re 
cvcled between the « vaporator and the 
condenser. 
Heat exchangers. If enough sur- 
face is designed into the reactor core 


the helium coolant in the annulus can 
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igh heat to supply the 
\ design using 20% fuel 
2-pass flow has just 
irface used to recover 


vaporate the circu- 


tor would have the 
| of all the heat ex- 
poorest heat-transfer 
of the gas-to-gas 
ass design is used to 
ments for large sur- 
city, using rather 
n. diameter) for 
ingers would permit a 
olume design with 
nt in the UF,-BrF 
ent 
n the liquid phase in 
the inventory of fuel 
if the heat transfer 
ore, the liquid veloe- 
is possible without 
drop 


Net output. The generator output 


design and fuel flow 
000 kw. The auxil- 
rements (mostly to 
the various pieces 
somewhat higher 
n-gas-cooled reactors. 
ild be required for 
pressors, circulating 
densate pumps, and 
us plant electrical 
tilable power would 


st) CMD 


Fuel Reprocessing 


tion both fission prod- 
uuld be formed in the 
suse of the strong fluo- 
the Pu and all of the 
except the inert gases 
d to form fluorides. 
re volatile than UF, 
ilong with the inert 
liquid phase of the 
Pu and most of the re- 
product fluorides (ex- 
happen to be solids 
d conditions. These 
removed by filtering 
the evaporator and 
condenser 
ir then, at least under 
that Pu and fission 
removed and partially 
reactor design. The 
is continuously de- 


ates between the re- 


i from UF s« would not 
readily formed (7). 

in separating volatile 

onal distillation has indi- 

U separation was feasible (8). 
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actor and heat exchangers. The en- 
richment of the fuel can be maintained 
simply by removing a stream periodi- 
cally, and shipping it to one of the UF. 
isotope-separation plants The re- 
processing ol the fuel is simply a matter 
of adding the fuel to one stage of the 
plant and removing it, with a higher 
enrichment, at another st: 


* 


The author wishes to « 
to A. G. Tae 
International School of N 


preciation 


Engineering, and his fa J, particu 
J.J. Kat H. H. Hymar ’ ‘rohamme 
and J 7 W eills fo ‘ and he phu 
suggestions in the prepara 

The material for this 

during the project work 

International School of 

Vise Ada Chin of Burns ar 

helpful <n assisting in the phys 


and studying effects of some 
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Reprints Available 
20-page April Special Report 
on 
The Significance of 


Shippingport 
plus 
6-page foldout description 
of 


PWR 
$1.00 
also 
Power Reactor Control 
(May Special Report) 
$1.25 


Reprint Dept. 
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330 W. 42nd St., New York, N.Y. 











This teaching tool 
adds realism to 


NUCLEAR 


ENGINEERING 


COURSES 


To help train nuclear engineers, 
Leeds and Northrup is building 
simulators which electronically 
recreate the behavior of actual 
reactors. Universities and engi- 
neering schools are finding that 
these compact devices enable stu- 
dents to gain first-hand under- 
standing of reactor operation, 
safely and economically. Kinetics 
of various reactor types are re- 
produced in each simulator by 
convenient adjustment of such 
vital reactor parameters as: 

a safety and control rod worth 

a mean neutron lifetimes 

a primary source intensity 

a fractions of delayed neutrons 


A student manual describing 
many instructive experiments 
adds to the value of this practi- 
cal teaching tool. 

Reactor Simulator Data Sheet 
E-03(2) gives details. Write L&N, 
4936 Stenton Ave., Phila. 44, Pa. 

Ail 
iN) 
LEEDS .. NORTHRUP 


Ty 1 A Controls « Furnocer 
’ ‘ 
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A NEW HIGH GAIN 
NON-OVERLOADING 


LINEAR 
AMPLIFIER 


Eldorado’s new Model LA-600 
Linear Amplifier is a pulse ampli- 
fier designed for nuclear laboratory 
use. Patterned after the ORNL 
DD-2, the LA-600 incorporates a 
number of additional circuit and 
operational features. 


Key feature is the use of Eldorado's 
unique building block construction 
Major sections of the circuit are 
plug-in packages. Characteristics of 
the instrument can be altered by 
simply changing modules. In ad- 
dition to the circuit flexibility, 
modular construction reduces 


weight and size, 


facilitates modifi- 


cation and maintenance, and min- 
imizes obsolescence. 


BRIEF SPECIFICATIONS, LA-600A* 


MAXIMUM 
VOLTAGE GAIN 
GAIN STABILITY 
OUTPUT VOLTAGE 
OUTPUT LINEARITY 
OVERLOAD 
RECOVERY 


OUTPUT PULSE 
CHARACTERISTICS 


INPUT POWER 
PRICE 


50,000 

0.25% per week 
Maximum — + 140V 
Integral — 0.15% 
1000x Overload — 
20 microseconds 
200x Overload — 

7 microseconds 
Pulse Width — 

1.2 microseconds 
Rise Time 

0.2 microseconds 
115/230 V, 

50/60 cycles ac 
LA-600A — $595.00 
LA-600B — $895.00 
LA-600C — $650.00 


*The LA-600B includes an integral /dif- 
ferential pulse height selector and has 
1.0 microsecond double pulse resolu- 
tion. The LA-600C is designed for use 
with Eldorado Model PA-400 Multi- 
channel Pulse Height Analyzer. 

Eldorado technical representatives 
are located in principal areas. For 
the name of your nearest represent- 
ative and complete technical infor- 
mation, please address Dept. N-8. 


Eldorado 


Electronics 
2821 Tenth Street 
Phone THornwall 1-4613 
Berkeley 10, California 


APPLIED RADIATION 





Mock lodine for Calibrating equipment designed to count 8-day ['*" is 
| Calibrations difficult in view of the inconveniently short half-life of 
the nuclide. <A useful simplification is available in 
ill Brucer’s “mock iodine.” This is a mixture of 8-year Ba and 
r Cs™? combined with special absorbers The resulting gam spectrum 
at of I and the useful life is about 10 vears 
er originally developed the sources at the Medical Division of the Oak 
Institute of Nuclear Studies. They were included in the 
is that were sent to different laboratories to test their | 
The inventor 
vatent on the 
ile the so 
shows the spectra from a 
irce and a sim ( 1 soures 
produced and sold by the v England 
Nuclea In view of the different 
half-lives of the two radix e com- 
(volts cea | fa ~ ‘ ; 
ponents e shape ol l im can 
Mock-iodine and |'*! spectra look like be expected to change sol hat with 
this when counted with 2-volt channel time wever. sil 
width in o Nal well crystal. Largest | 
peak is at a 37-volt baseline 


1 
ratio ol 
barium to cesium can be from 5.7 to 14 
the shape remains satisfactory for cali- 

ation purposes for a long time. New England Nuclear makes two standard 
mock iodine sources available—a 0.03-yue source for $45 and a 3.0 ue source for $50 

Brucer indicates that 4 or 5 companies are now making mock iodine The 
former name, “I*’°,”’ has been dropped to avoid confusion He emphasizes 
that it does not pretend to be iodine. Rather it is a hand libration aid 
to have around if you know how to use it 


Neutron Gaging for How thick is the silver plating on the inside of a brass 
Waveguide Plating waveguide? If it is too thin, the wall has Vv conduc- 

tivity, and the guide has high loss. If it is too thick 
ritical dimensions are changed, and cutoff wavelength is shortened. But how do 
you measure a thickness of 1-10 ten-thousandths of an inch in the middle of a 
3-ft length of guide that has a 1 * 0.5-in. cross section? 

Armour Research Foundation activates Ag!’ and Ag'* with neutrons from a 
200-me Ra-Be source and counts the betas from them with a special counter that 
slides inside the guide. In a total time of 5 min the method measures plating to 
10-*-in. accuracy. It was first reported some time ago* and has been further 
developed recently. 

For activation the guide is exposed to the neutron source in a lead-shielded, 
water-filled tank. Water moderates the fast neutrons, and the thermal flux is at 
4 maximum of ~2,500 n/cem?/sec at the guide—~3 cm from thx 

Sensitivity. The two silver isotopes have much larger cross sections | 
tion than the nuclides in the brass that compete for recognition 
Zn** and Zn®*. Activation produces 140-seec Ag'®* and 24-sec Ag 
and 2.22-Mev beta particles among other things 

Precise timing and short delays are required to take advantage of the 
lives and high emission rates of the silver nuclides. <A set of relay timers control 
both neutron irradiation and subsequent counting, each of which requires 140 se 
The relay timing system insures reproducibility from run to run 

Beta absorption in the brass requires a special counter that fits inside the wave- 
guide, It is made of 3g-in. square tubing with a 1-mil stainless-steel window. 
The filling is argon with a small amount of alcohol for self-quenching For the 
thinnest measurable plating—0.0001 in.—the beta count from the brass is about 
equal to the silver count. It would be about twice as much were it not for the 

tbsorption in the brass. This background count can be determined with 


sion, so it is not much of a problem. 


*H. V. Watts, C. A. Stone, L. Reiffel, P oceedings of the ational Ele 


8 (January, 1953 
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wr 2S!} types of 


vn SAFETY ENCLOSURES 
The for handling hazardous substances 


oe 
‘Time VACUUM 
DRY BOX 
1s rod meaner 


round autoclave- 


N ] type air lock. 
OW. 
Safety is the first consideration in this newly-designed 
stainless steel laboratory equipment. These enclosures 
Ol ] T make it safer—and easier—for the technician to work 
with contaminants, micro-organisms, live viruses, in- 


fected animals, poisonous and radioactive substances. 
Stainless steel constructed with crevice-free surfaces, 
generously rounded corners, for easy cleaning and de- 
contamination. Write for illustrated folder describing 
22 different kinds of enclosures. S. BLICKMAN, INC., 

108 GREGORY AVENUE, WEEHAWKEN, N- J. 


Low in cost « 


1998-1959 a a ENCLOSURES 


Stainless steel 


NUCLEONICS J} [Ow es 
BUYERV’ 
GUIDE 
today “er 


tive materials « dual- 
sided for double oper- 


Bos ation. 


Copy to ‘Set... Ad 4 
MICRO-BIOLOGICAL 


Complete Plates...Oct. 8 ie SAFETY CABINET 


Back or top mount- 
ing of biological fil- 
ter canister ¢ air 


Bie 3 . lock if wanted. 
A McGraw-Hill Publication BLICKMAN SAFETY ENCLOSURES 


@D 330 West 42nd St., New York 36, N.Y. | see our Equipment in the AEC 
exhibit at the Geneva Show Look for this symbol of quality [unm 
Sept. 1-14, 1958 
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Recollections of a Russian journey... 


STUDENT-FACULTY LUNCHROOM. This is one of several eating 
facilities of this type that are scattered throughout the buildings 
of the University of Moscow 


LAVISH EQUIPMENT. Three-barreled neutron howitzer is typical 
of materials used in the university's physics department. Sturdy 
equipment is made to last 


Radioisotopes in Russia 


By HENRY J. GOMBERG 
University of Michigan, Ann A 

(Eprror’s Nore: The author and illen of Brook- 
haven National Laboratory were a Y0 non-Russians 
invited to the All Union Confere 
actwe and Stable Isotopes in the \ Economy and 


plie alion of Radio- 


Science in Moscow, April 3-15, 1957. A. Ho 
Oak Ridge National Laboratory was also invited from the 
U.S., but he did not attend. The follo ure some recollec- 


; 


tions of the author’s Russian visit 


IN RESPONSE TO A CABLED INVITATION received about 
March 12, 1957, I traveled to Moscow for a meeting on 
isotopes sponsored by the Akademy Nauk of the U.S.S. R. 
There Dr. A. O. Allen of Brookhaven and I met for the 
first time. 

The invitation did not specify any special topic of inter- 
est but did offer the opportunity to present papers of one’s 
own choosing. On arrival in Moscow, I learned that one 
major reason for my invitation was interest in the work we 
had pursued in two areas. The first was radiobiology, in 
particular the effects of radiation on parasites. The sec- 
ond was work in high-resolution autoradiography. For 
my part, I was interested not only in these research areas 
but also in exchanging ideas on training in the field of 
nuclear energy and on construction and use of training and 
research reactors. 

The criteria by which the progress of others is judged 
often involves comparison with one’s own status. This 
requires the existence of standards of achievement which 
both groups can accept. In some aspects of radiobiology, 
there appears to be an impasse which leaves us wondering 
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vender of 


whether one o 1e her gr “all rigl or “all 
W rong.” 

I was not particularly prepared for what I heard and 
observed. The terminology, experimental techniques and 
results left me rather puzzled since, within my limited 
knowledge of the field, I had not come across anything 
like this. Broadly speaking, it is believed in the West that 
the mammalian nervous system as a whole is fairly resist- 
ant to radiation No gross changes are observed and no 
marked changes in behavior pattern appear up through 
dose levels which are known to produce some recognizable 


phy siological ( hanges 


Unlike us, the Russians find the nervous system 
highly sensitive to radiation 


The Russians, on the other hand, believe the nervous 
system is the most sensitive to radiation. Referring to this 
conflict, Prof. Ukolova of Rostov on the Don, spt aking as 
a ‘‘commentator”’ or reviewer after a session on radiation 
effects in higher organisms stated, ‘‘The question of the 
high radiation sensitivity of the higher nervous system is 
closed; it exists.”’ He went on to say that if there were no 
sensitivity of the higher nervous system to external influ- 
ence, there would be no explanation of adaptation to 
adverse conditions—a doctrine to which the Russians are 
devoted. He pointed out that many of the experiments 
reported showed changes in specific organs which could be 
attributed solely to changes brought on by damage to the 
higher nervous system. The changes in body organs were 
in response to damage to the higher nervous system, not 
due to direct effect of the radiation. 

Prof. Michaelov, another reviewer, launched a sur- 
prisingly violent attack on a Dr, Alexandrovskaya and 
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—itv—— PARTICLE 
ACCELERATORS 


IN DESIGN and available over a wide energy 
range, Van de Graaff® particle accelerators provide power- 
ful, yet fully controlled beams of electrons or positive ions 
which can, in turn, produce x-rays or neutrons. 


VERSATILI 


[THESE MODELS meet diverse needs in nuclear science, 
medical therapy, industrial research, and processing. 


Van de Graatt® 
MODELS 


0.25 Mev — MopEL PN 

machine for 
pulsed-neutron source 

| ME\ MopeEL JN 

conomical source of protons 
ind neutrons for research 


1 MEV Mope. JS 


Simplified electron source for 


3 Mev — MopeEL KN 
Powerful neutron source 
and effective instrument for 
binding-energy physics 

5.5 Mev — Mopet CN* 
Ide: il positive-ion accelerator 
for broad-range nuclear 
research programs 
10 Mev — Mopet EN 
New, precise, high-energy, 
tandem accelerator for 
binding-energy investigation 
of heavy nuclei 
* 

Microwave Linear 
Electron Accelerators 
5 to 50 Mev Linacs 
A series of high-energy, 
high-powered electron 
accelerators for research 
and production 


Low-energy 


nsistor and crystal research 
5 Mev — Mopet GS 
Low-cost electron source for 
trial processing 
, 7 
Mopet AK-N 
multiple-purpose 
instrument for general 
physics research and teaching 
2 Mev — Mopet AK-S 
Moderate-power electron 
source for quantitative 
radiation research 
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“OLD FAITHFUL" 256 


i . HIGINBOTHAM 
hoff BINARY TYPE 


Scaling ratios of 4, 
8, 16, 32, 128, 256. 
Regulated power sup 


= . ; 

: ply furnishes up to 
2500 volts. Built-in 
6-digit counter with 

TO BE SURE OF Con- 


manual reset. 

trols for master 
MAXIMUM SCALER RELIABILITY... power, high voltage 
count-stop, count-re- 
set, high voltage ad 
circuitry design. Such is the ‘Old Faithful’ 256. justment, scaling ratio 
selection. Resolution 


‘ ‘ . time better than 5 
because it uses the Higinbotham diode-coupled microseconds. 


Select a scaler with the simplest long proven 


It offers the utmost in performance reliability 








circuit with a binary scaling ratio of 256 





Write for Complete Engineering Specifications 


BpuUcLeEARR — 
Cable Address E— _=SLerRONICS 


NUTRONIC CORPORATION 
Philadelphia 2925 N. BROAD ST., PHILADELPHIA 32, PA. * BALDWIN 6-2300 


Designers and Manufacturers of Laboratory Scalers * Rate Meters * Scintillation Spec- 
trometers and Detectors * Radiation Survey Meters, Monitors and Alarms * Signal Gen- 
erators * Electronic Test and Measuring Equipment * lonization Chambers * Electronic 
Equipment for the Armed Forces 











BIG WINDOW 54 INCHES THICK 
HAS 43% LIGHT TRANSMISSION 


Another complete unit pro- 
duced at Penberthy’s Seattle 
facility, this one for installa- 
tion at a major aircraft plant. 
It is 54 inches thick, and has 
43% light transmission. 
Glass used is optically pol- 
ished and low-reflection 
coated. Since Penberthy 
windows first were produced 
in 1949, not a single case 
of internal surface fogging * 
has been reported. 


Originators of heavy lead glass 


«| PENBERTHY 
INSTRUMENT CoO. 


4301 6TH AVE. SOUTH e¢ SEATTLE 8. WASH 





* Reg US Pet OFF 
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APPLIED RADIATION 
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others who in their studies of radi 
effects had studied morphologic chang 
ernal organs and neglected to 
irements which had signifi 


rhe Pavlovian scheme oft bod, 


were many papers reporting 
bances in the higher nervous 
irly definabl 

ere observed. 

, , 

was claimed 
iries wit! 


issifie d 


orkers who | 
Vas so cieal ) e Russians 
ng from the meeting wit! 
the l il hauffeur-driver ar, I was 
joined by a Professor H. Woo, a radiolo 
ialist in radiobiology from 
Research Institute of 
He had been educated in 
i Was imbued with wester! 
ds of judgment in the scientifi 
area But, as a delegate from Commu 
nist China, it may be assumed that he 
pted their political orienta 
was therefore very interesting 
ne to hear him express very serious 
doubts and reservations on the scientific 
value of the Pavlo man scaies and 
criteria as applied in the area of radi- 


ation biolog. 


The situation reminds me of the 
Lysenko affair that broke so un- 
pleasantly 


My reactions of doubt and misgiving 
tempered by a ‘‘wait and see”’ feeling 
are much like the reactions many of us 
had to the Lysenko affair which broke 
so unpleasantly in the recent past and 
which will haunt Soviet geneticists for 
many years to come. Here too there 
was a doctrine to be followed and devi- 
ation was treated rather harshly. 

However, the higher nervous system 
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ns the only area in radia- 

hich is under study. An 

group has been organ- 

essor M. N. Meisel as 

Microbiology. Reports 

d from the Institute 

t the impression that 

was fairly new 

on their way in 

research. The 

”V, approach and 

lhave come froma 
laboratory 

I would venture an 

ossible prediction. 

t of radiation on 

her nervous sys- 

ipproach is alien 

area of micro- 

. the work is 

ith ours. At 

going to 

but their 

incompatible 

watch the 

wes between a 

of the Academy 

f Hig her Nerv- 


elativelvy new 


Complete knowledge of our work 
contrasts with our ignorance of work 
in the USSR 


f Helminthology 
worms) of the 
Biochemistry, 
N. P. Schiko- 
echtman of the 

Working to- 

the help of several 
they had launched 
of study of the 

on parasites. In 

( he ( ked in less 

work we (Gould, 

had published in 
use and effects of 
nella spiralis 
they confirmed our 
in particular, on 
sexual sterilization 
ng 250 kv X-ravs and 
vs. In addition, they 
oblems which we had 
ouldn't touch because 
ywer and support. We 
ission on the technical 
vork and speculated on 
plication of radiation as 
sure for food-borne para- 
ind in control of nema- 
todes wl ittack crop plants. 
Perhaps most significant to me was 
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N EW! The lowest-cost ultrasonic 


cleaning and chemical processing 
unit available anywhere! 


Generator G-201, 
Tank NT-201 


SonBias7ers *175 


Now, no one need put off buying an ultrasonic cleaning or chemical 
processing unit because of cost! Narda’s mass production techniques have 
done it again—this time, a top-quality 35-watt unit, complete with stainless 
steel transducerized tank with tremendous activity, at the lowest price in 
the industry—and with a full 2-year warranty besides! 

What do you want to clean? Hot lab apparatus, medical instruments, 
electronic components, optical and technical glassware, timing mechanisms 
—the Narda SonBlaster cleans ‘most any mechanical, electrical or horo- 
logical part or assembly you can think of — and cleans faster, better and 
cheaper. It’s perfect, too, for brightening, polishing, decontaminating, 
sterilizing, pickling, deburring, and plating; emulsifying, mixing, impreg- 
nating, degassing, and other chemical process applications. 

What's more, two tank sizes are available, and there's a duty cycle 
timer at only $10 additional. Couple all these advantages with the low, 
low price, and you'll see why you can’t beat the Narda Series 200 Son- 
Blaster (as well as the larger models) for top value. Mail the coupon now 
for free help in determining the precise model best for you. 


SPECIFICATIONS 
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The Narda Ultrasonics Corporation 
118-160 Herricks Road 
Mineola, L. |., New York 
Dept. N-3 
Gentlemen 

Please send me more information 
about 


The SonBlaster catalog line 
of ultrasonic cleaning equip- 
ment ranges from 35 watts to 
2.5 Kw, and includes trans- 
ducerized tanks as well as im- 
mersible transducers which can 
be adopted to any size or > The complete Narda line 

Series 200 SonBiasters 


using. If ultrasonics can be 


applied to help improve your Name 


process, Narda will recommend Organization 
the finest, most dependable 
equipment available — and at Address 


City... 
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| 
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VALLECITOS ATOMIC LABORATORY 


GETR—-the nation’s first privately financed engineering test reactor 


IRRADIATION SPACE AVAILABLE 


The General Electric Test Reactor, 
combining high flux and flexible ex- 
perimental spaces, can handle a wide 
variety of experiments to meet your 
research and development program re- 
quirements. The 30,000-kw(t) GETR, 


located at the General Electric Vall- 
ecitos Atomic Laboratory, has irradia- 
tion spaces available in the reflector 
and in the core, including both capsule 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


eon ag 


Because its operating 


and loop positions. Fluxes range up 
to 2.0 x 10“n/cm’*/sec. perturbed. 


Commercial operation is scheduled 
for December 1958. Reactor space 
commitments are now being made 
For information and price data, write 
to: Manager—sales, Section 197-8 
Atomic Power Equipment Dept., Gen- 
eral Electric Co., San Jose, Californi 


A sleeve, raised 
and lowered with- 
ina nonmagnetic 
tube, attracts or 
releases an Alnico 
magnet attached 
to the mercury 
(or dry contact) 
switch. Basically, 
this is Magnetrol. 


The operating principle 


behind MAGNETROL 


principle, based on the proper 


use of a permanent magnet, guarantees a perpetual 
guardianship over your critical liquid levels, the Mag 

netrol liquid level control unobtrusively takes the most 
important place in amy system or process where it is 
necessary to keep a liquid at a constant level. Principle and 
action are so simple that failure is virtually impossible. Mag- 
netrol is versatile, too—will handle almost ANY liquid, at ANY 


temperature, at ANY 


pressure, 


with the same precision and 


dependability. No mechanical or electrical linkages to stick, bind, 
ride out of line or wear out. Available for controlling level changes 


from %" to 150 ft. 


Multi-stage switching when desired. Write to 


MAGNETROL, Inc., 2115 S. Marshall Bivd., Chicago 23, Illinois 
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This article ris on page 13¢ 


knowledge ot our work 
as compared to our 
work going on in the 

mpletely different 

spent several very interesti 

visiting th my host Prof 

Samarin Director of 

Central Ferrous Metallurgy Research 

Institut 


Deputy 
| offered a review paper on 


our work in high resolution autoradi 


ich was translated by 
V. Borisov, an 


ods Of Analysis 


expert in 
and th 
a number of X-ray and 
Isotope chi ques, 
naex olf the degre f leader- 
group is providing in Russia 
seen from the fact that from 
Russian 


ite came the first 


ise of neutron diffraction 
analysis It was a 
superlattice of NiFe3” 


a group headed by B. G 


| vashel 


They have well equipped labora- 
tories, and their radiation applica- 
tions are extensive 


The metallurgy laboratory was ex- 


tensive and extremely well equipped, 


primarily with Russian-built instru- 


ments of excellent quality. Leningrad 
instrumentation 
At least it was 


optical equipment 


appears to be the 
center of the country 
the origin for the 
and electron microscopes I saw 


asia lia 


and radioisotope 


idespread use of radiation 


techniques not only 
in the laboratory but also in the field. 
At the 
many papers devoted to analysis of the 
fluid 


blast furnaces as determined by tracer 


metallurgy sessions, there were 


dynamics of flow in full-size 


experiments. This work has_ been 


known to us for some time, and it has 
raised questions among us on radiation 


safety Thus it was interesting to 


hear, in the discussion period, a vigor- 
ous session on the dangers of the 
indiscriminate use of radioactive ma- 
terials as o} posed to the need to have 


enough radioactive material present 


to make significant Measurement pos- 
sible Here, also, there was complete 
familiarity with, great respect for, and 
free reference to work in the United 
States 

Other highlights of the trip included 
an excursion to the Atomi 


Power Plant at Obinskoya 
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ved in a free-wheeling dis- 

safety practices and educa- 

or atomic energy work. An 
pt by one young engineer to 
ge American armaments policy 
vas quickly squelched by 
ies as being irrelevant to 
I also visited the 
Moscow (actually the 
ersity) where, for five 

issed the training of 
sts with members of the 

I toured the teaching 

letail. I was given a 
taking pictures of the 
juipment, a freedom which 

) the consternation of 


can use for the 

ent is lavish. Ap- 

ns¢ was spared. Here, 
the equipment was 
going through the labo- 
examining in particular 
equipment one observes 
that the Russians have 
essary miniaturization, 

s a real purpose, as in an 
use it freely In the 
ratories, strong backs for 
ment are in order; but 


nt looks as if it will last 


Apparently the Russians were not pre- 
pared to talk about reactor construc- 


tion and use 


sity was also the site of a 
factory meeting which was 
liscussing reactor con- 
use of reactors for teach- 
research. This meet- 
requested in my cabled 
he invitation was not in 
by the formal con- 
pparently was not one in 
were prepared to talk 
good fellowship and 
lat the other laboratories 
ntly absent here. 
1 more personal basis, 
sian government acts as 
red carpet treatment 
special meaning. We 
to which we would love to 
istomed—at home. How- 
t precious memory is of a 
me of Dr. Samarin where 
ly on the most friendly 
personal basis. One 
experience during this 
nking vodka and tea and 
ed with hardboiled eggs, 
rice and lots of pepper! 
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Where dependability, accuracy 
and long life count the most, 
Tracerlab Geiger Tubes meet 
the test 


2 

Photo courtesy U.S. Navy. 
Undersea with the Nuclear Navy the USS Seawolf depends upon 
Tracerlab Geiger Tubes for continuous, accurate sample counting 
in vital health physics work. 


Underground, thousands of feet below the earth's surface, Tracerlab 
GM Tubes produce accurate radiation logs to hasten the search for 
oil by Stekol! Petroleum Co., Dallas. 


At the North Magnetic Pole Rev. Daniel Linehan, S.J., Seismologist, 
checks natural radioactivity using a Tracerlab Geiger Tube which 
functions dependably to measure the earth's radioactivity 
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‘Tracerla 


1610 Trapelo Road, Waltham, Mass. 
2030 Wright Avenue, Richmond, Calif. 
2419 South Boulevard, Houston, Texas 
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on Tracerlab's 
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for Catalog E. 
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ELIMINATE 
CLOTHING- 
DECONTAMINATION 
PROBLEMS 


A health physicist had 
many woes, decontaminating 
employees’ clothes. 


Now he’s really up 
to date, his troubles 
were ended by Interstate. 


The Atomic Energy Com- 
mission has licensed Inter- 
state Industrial Uniform 
Rental Service to supply and 
decontaminate _ protective 
clothing for companies in 
the nuclear field throughout 
the United States. 

Interstate’s rental pro- 
gram includes the garments 
of your choice—coveralls, 
lab coats, or shirts and 
pants—maintenance and de- 
contamination, all at a cost 
comparable to or less than 
your present costs. 


For additional information 
write to: 


INTERSTATE UNIFORM 
RENTAL SERVICE 


295 PARKER STREET 
SPRINGFIELD, MASSACHUSETTS 
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Nuclear Chemical Engineering 


By MANSON BENEDICT and THOMAS H, 
PIGFORD (McGraw-Hill Book Co., New York, 
1957, xiv 594 pages, $9.50). 

| ved by S. LAwroskr, Argonr N 
atory, Lemont, Il. 


[his book is one of the thre¢ umes 
McGraw-Hill Series in Nuclear 
It is the first book in the 


ir field that has att mpted a com- 


ering. 
nsive coverage on the chemical 
ring aspects of this field. The 
have done a thorough job of 
ng the available literature and 
succeeded in preparing an excel 
lent text on the nuclear and chemical 
engineering problems in the atomic 
field. 


This book should be very useful a3 a 


energ’ 


reference for those already engaged in 
the nuclear field as well as a fine text 
study. A 


problems at the end of each 


for graduate selection of 
chapter 
aids in understanding the relationships 
presented. 

Three general subjects are presented 
in the twelve chapters. First, there is 
in introduction to chemical engineering 
and nuclear problems in the nuclear 
field 


erage of the over-all fuel cvcle from 


Next, there is a comprehensive 


d materials processing through re- 
processing of irradiated fuels. Finally, 
the separation ot isotopes is discussed 


The first two chapters serve as an 


over-all introduction to the chemical 


engineering aspects of nuclear power 


and those aspects of nuclear physics 


ind radiochemistry that are essential 
to an understanding of the chemical 
technology associated with nuclear 
reactors 

Chapters three through eight deal 
with the over-all fuel cycle. ¢ hapter 


three outlines the theory of thermal 


nuclear reactors necessary for calcula- 
ti o! 


ictol 


changes in concentration of re- 
fuel during irradiation. Chapter 
four describes the processes [or produc- 
Chap- 


tion of uranium feed materials 


ter five describes the processes tor 
duction of the nuclear reactor mate- 
zirconium, thorium and beryllium 
general principles of solvent-ex- 

n processes for purifying metals 
sented in chapter six 


en, the 


In chap- 
properties of irradiated 
discussed as regards their effect 
various processes proposed lor 
ition of discharged fuel. Chap- 


ght discusses techniques for re- 


Luce 
tion 
extra 
fluor solvent extra 
3) extraction 
icuum  volat 
ils 5) oxidative 
trorefining 


ters nine to twelve the 


sepa 
isotopes is thoroughly preé 
both the theoretical and 
This 


omprehensive with excel- 


aspects presenta- 
mples of design principles for 
d heavy isotope separation. 
ers are well organized and 
umented 
subjects to the 


and give a good 
publicatio 

The chemical engineering problems 
of radioactive waste disposal have not 
This 
edi- 


been discussed by the authors 


could well be included in a future 
tion of this book 


In priel this book Is highly 


mended for varticularly 


recom- 
anyone and 
the chemical engineer, who is intereste d 


in the nu field 


r energy 


Ideas, Inventions, and Patents 


By ROBERT A. BUCKLES (John Wiley & Sons, 
New York, 1957, xv 270 pages, $5.95) 


Regis 
Patent 


ALFONS PuisHes 
ona Kngi 
Alto. ( 
The task of practical 


presenting ii 


work on patent law in one small volume 
er been an easy one lo make 


to the 


has ney 
the subject 


age reader and still keep it interesting 


matter useful aver- 


is even harder. In this reviewer's 
Vir. Buckles has suc 
‘Ideas 


not only contains a wealth of 


opinion ceeded on 
both counts 
Patents 


practical 


Inventions, and 


nformation but combines a 


very fine arrangement of subject matter 


with an easy flowing style that makes 


the work very readable 


One of the principal objectives of the 


book is to remove some of the 


mystery 


in which patents are often shrouded 


and thereby correct some of the mis- 


understanding of patents and other 


forms of intellectual property held by 
engineers, scientists and businessmen 


Another 
better ul 


tated objective is to promote 


derstanding between the tech- 
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Experience and Versatility 


cook Tae 
MECC NUCLEAR,INC. 


With six years of experience in producing nuclear fuel to meet 
the needs of a progressing industry, M&C has developed tech- 
niques for manufacturing many types of fuel elements. This fabri- 
cation has involved over 37,500 pounds of natural uranium and 
11,000 pounds of U** in enriched uranium. 

In addition to fuel assemblies for reactors, M&C fabricates 
uranium, thorium, zirconium, aluminum, hafnium, boron, stainless 
steel, their alloys and oxides, and other materials into wire, rod, 
tube, disc, foil and plate forms for nuclear experiments. 

Bulletin N1 available on request. 


MECC I] NUCLEAR,INC. 


P.O 80x 898 ATTLEBORO, MASSACHUSETTS 


FUEL ELEMENTS. CORE COMPONENTS. COMPLETE CORES 





The world’s widest range :0oxs 


Department start 


ia e 
of Radiochemicals nologist and the patent attorney. A 


third important objective is to provide 
a compact but useful collection of refer- 


} 


ence material on the subject. The 
comes from book accomplishes all three of these 
The more broad objective of stimu- 
lating the thinking of participants in 
Amersham industry in the field of patents and the 
motivation ol potential inventors 
accomplished by a number of « 
~ These range all the ws 
from sol of the earliest historical 
patents to the later controversial pat- 
ents of 6b Edison, Marconi and 
DeForest ind finall to the Dash 
atomic reactor patent of Fermi. The 
latter, of course, is of considerable im- 
portance to all workers in t] itomic 
energy hek Other references to atom- 
ire especially gratifying to 
this reviewer since he has been trying 
for some time to dispel the apathy with 
which patents in the atomic energy 
field are regarded by so many of the 
participants therein. In the latter re- 


spect this book is very timel\ 


The description of the presentation 


of an actual application through the 
patent office is more complete than 


that usually encountered in works of 


] ; s tvpe and incl s 8 good ex- 
A general view showing some of the thi ty] and ine luck Ome gg vd ex 


processing laboratories at Amersham. amples of how it should not be done. 


The important and difficult subject 
of patent claims is treated as amply 
as a work of this size would permit and 
should do much to eliminate the repu- 
tation of what the author calls ‘‘mum- 





Each year at the Radiochemical Centre we prepare over five bo-jumbo”’ language that patent claims 
We shall b 
hundred labelled compounds incorporating some twenty different 7 now enjoy among many inventors 

: : ' most pleased t is admittedly next to impossible 
isotopes. Of carbon-14 alone over two hundred compounds are at ; ; ‘ 4 : 

to see you at to provide a good coverage of the sub- 
available, mostly from stock. Our range covers al , ‘ 

5 j o r range covers all the important the U.K.A.E.A ject of interference in a work such as 
tracer isotopes—S-35, P-32, I-131, T-3, Cl-36, etc stand in the this, but the material on this subject 
We cater for many interests—for biologists with labelled steroids, | Industrial Ex succeeds in pointing out to inventors 
. j varticularly, the importance of taking 
sugars, amino acids, carcinogens, vitamin B12, etc.—for indus- hibition at | , 

proper steps from the time of the 
Geneva. 


. hess ’ ‘ tia 4 Aiestia ° . . ] . 1 } 
trial chemists with labelled weedkillers, pesticides, fertilisers, original conception of an idea up to 








detergents. and even for a reasonable time after 
the patent issues 


To all tracer users we are pleased to offer advice—and often to 
The glossary of what the author 


make special labelled materials for their use. Write to Amersham 


} 


euphe mistically refers to as ‘patent 

for our general lists or tell us about your particular problem. jargon” increases the value of the book 

as a permanent reference, as do also 

the many case, statute and patent 

. references as well as the sample 

THE RADIOCHEMIC, CENTRE f 

orms 

The treatment of other property 
AMERSHAM, BUCKINGHAMSHIRI ENGLAND } 

: rights in ideas should do much to dis- 

pel the misconception that seems to 

exist, even in informed circles on this 


subject, especially with regard to de- 





signs, trademarks and _ copyrights. 
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may be summed up by 
that 
iding of each chapter ol 
Nietzsche 


terary quotations 


from 


| his one 


» ears for that to which 


ven him no access 


ade Sf onside rable ACCCSS 


Précis d'Energie Nucléaire, 
2nd ed. 


By G. CAHEN ond P. TREILLE (Dunod, Paris, 
5 356 pages, 2.800 F) 
( BERT B LES 


Mr Dept 
olumbia Uni- 


ILngineering, ( 
k, N. ¥ 
book 


intended for specialists 


luctory on nuclear 


many nuclear fields but 
or engineers who want to 
ickground knowledge of the 
have to participate in 
tion or operation of 
Were it 
igned problems, it could 


itions not for 
1 textbook for a graduate 
in atomic energy. 
oth authors are senior 
ers, engineering is but a 
the book. 


iV appears in 


Their naval 
& SIX-page 
propulsion reactors. 

l and 2 


summarize the 
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main results in modern physies and in 


nuclear physics. Thev seem to be too 
lor 


short 


brief introduction non- 


but 


long as a 


nuclear engineers, too for 


self-consistency ‘ 


Chapter 3 on reactor theory 


seems 
rather short (56 pages) when attempt- 
ing to treat reactor physics, control, 
heat 


One might have liked to see a 


reactors 
little 
more than one page for the treatment 


removal and “fusion 


of heterogeneous reactors when eight 
pages devoted to 

Both fissionable and fertile materials, 
reflectors 
briefly 
viewed in chapter 4 on reactor 
A few data should be revised, 
I p. 147) 
properties (p. 149). 


use In 


are fusion. 


as well as moderators, ab- 


sorbers and coolants, are re- 
ma- 
terials. 
for instance the price o! 
and plutonium 
Bismuth is flatly 
reactors due to a-emission 


LMFR). No 


use of water as a coolant 


rejected for 
in spite of 
limitations are for 
Chapter 5 describes several possible 
tvpes of reactors and gives a few tables 
of existing reactors or of power reactors 
being built. The authors seem to for- 
get the feasibility of a thermal breeder 
(U23 + Th). they 


could have 


Among the fuels 
Pu 


d”’ deserip- 


mentioned alloys. 


There is only one “detail 


Saclav’s P.), and no 


\ar- 


tion of a reactor 
description of Calder Hall (o1 
orof EBR 

Chapter 6 on radiation hazards and 


coule’s G 


protection considers elding and 


contains a five-page table decon- 


tamination. Chapter 7 on radiation 


measurements describes several types 


of instruments for particle detection. 
There is a small chapter on nuclear 
attempt to 


compare natural versus enriched ura- 


power reactors with an 
nium and fa good paragr iph on naval 


propulsion reactors. The last short 
chapter mentions the various possible 
radiation and 

In brief, 
mented book with several graphs and 


How- 
ever, less than half of it is directly con- 


uses of radioisotopes. 


this clear and well docu- 


tables, makes pleasant reading 


cerned with nuclear which 


could be 


powe! 
rather frustrating for a be- 
ginner. 

We would welcome a third edition 
that would keep a better balance be- 
This book 


medium 


tween the various topics 


would then be a happy he- 


tween introductory textbooks on nu- 


clear energy, such as Murray’s or 


Stephenson’s, and more comprehen- 
sive treatments, such as Bonilla’s or 
Glasstone’s. It would then justify a 


translation into English 


PERSONNEL 


MONITORS 


with External Probe 


nanan 
fovd 
protection! 


Technical Associates, leading manu- 
facturer of personnel monitors, an- 
nounces models based on 
original designs by Argonne National 
Laboratories. Model ALM-2X detects 
and measures Beta-Gamma contam- 
ination on hands and feet. Model 
ALM-1X detects and measures alpha 
contamination on hands. Both models 
include external probe for checking 
clothing, hair, face, etc 


2 new 


Me de ‘ AL M 2x Vcc 


Hand & Foot Monit 


In addition to the models shown 
T/A also manufactures Hand & Shoe 
Counters employing the reg 
read-out principle based on Hanford 
designs 


ster 


Write for Bulletin No.1 


ECHNICAL ASSOCIATES 


Instrumentation for Nuclear Researc/ 


140 W. PROVIDENCIA AVE. + BURBANK, CALIF 
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Only CAMBRIDGE 


makes the 
ABSOLUTE Filter 


...and now the 
ABSOLUTE Filter is 


BETTER THAN EVER 





Guaranteed Efficiency 99.97 % 
on 0.3 micron particles 


Now employing a new glass-asbestos 
filter medium, the Cambridge Asso- 
LUTE filter is even more efficient than 
the famous AssoLuTE filter which has 
long been the standard of quality in 
nuclear laboratories and regarded as 
the world’s most efficient air-cleaning 
device. In addition, capacities are in- 
creased more than 10% at the same 
low pressure drop. 


Every unit is individually tested and 

the penetration of 0.3 micron particles 

guaranteed not to exceed 0.03%. 

Installation is simple and inexpensive. 

Positive filtration prevents product 

contamination and costly shutdown. 
Write for Bulletin 106C 


’ 


> 
? at 
© Pre 
Special Filters 


Cambridge Apso.ute filters can be 
made in a wide range of special sizes 
and shapes, as illustrated 
meet your specific needs. Our engi- 
neers are available to discuss your 
special problems. 


ibove, to 


Cambridge Filter Corp. 
726 E. Erie Blvd. 
Syracuse 1, N. Y. 


Manufacturers of the famous AERO- 
SOLVE 
cleaning m air conditioning and process 


Filters for high-efficiency air 
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Design Makes the Difference 
DEAR SIR 


I have read S. Baron’s very interest- 
ing article “Eight Reactor Types—A 
Thermodynamic Comparison” (NI 
June ’58 p 64) 

This 


bringing all the 


comparison is prepared by 


eight reactors to a 
yn parameter. By superimpos- 


hese figures, he obtains results 
not in any way a true measure 
periormance ol the selected 
For example, as Table | shows 
iency of the Calder Hall Gas 
Power Reactor is to be 20.7 % 
that this figure is taken from 
ilder 


s true 
yperating or design data, but the ( 
Hall reactor is designed as a plutonium 
producing reactor and the thermody) 
yele is chosen for a maximum 
vield and not for efficient 

rroduction. 
nglish power reactors presently 
onstruction and the AEC gas 
1 power reactor feasibility stud) 
designed for power production, demon- 
strate a thermal efficiency of 27% o1 

etter 

PREM 


LAWRENC! 
Pere 


Vuclear Pro 
10 F Indust 


Washington, D. ¢ 


Prem’s comments should | 
is [am sure those concerned 

er reactor types would 

reactions if the 


arbitraril 
omparison without taking into 


nt the basic conditions used in the 


\t the time I was preparing the basi: 
or the thermodynamic cor 
the eight 


al 1957. 


npari 
reactor types which 
the only information 
n published literature on gas 

d reactors was that on the Calder 
nstallation. With the technology 
ing so rapidly in the nuclear 
the time the analysis was com- 
ind with the usual time neces- 
for preparation of the manuscript 
too late to reanalyze the more 
wed information on both the 
and the U.S 


However, it 


gas-cooled con 
was apparent to 
it these advanced designs would 
efficient than the Calder Hall 

id I made reference to this fact in my 
ver, although the detailed thermo- 
dynamic study was not carried out. In 


iirness to the other reactor types, 


Here’s how 
you can 


MERCHANDISE 
YOUR 
ADVERTISING 


with 
these 
handy 

9” by 12” 
folders 


r-—— 


i 
| 
| 


Keep your sales, management and 
distribution people informed 

on your advertising. Circulate 
preprints, reprints, schedules 
folders, and make your advertising 
dollars work over and over for you. 


Write for illustrated folder and price list 
Promotion Dept Room 2700 
McGraw-Hill Publishing Co., Inc 

330 West 42nd Street, New York 36, N.Y 
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that these have 
steam conditions to 


of in 


said 
improvements 


ither example, the boiling 
onsidered for my analysis 
600-psi EBWR. The 
designs, such as that of 
enerating steam at 1,000 


er improvements in cycle 


attempt to generalize 
epared tabulation would 
one does not take proper 
steam conditions con- 


inal Vsis 


S. Baron 
Technical Director 
ear Department 
and Roe, Ine 
York, N. Y¥ 


Facts of Life—Steel Dept. 


we are sometimes 
lure to produce mate- 

quality’ demanded 
We have all 
rubbed in the direness of 
so often that 
to blindly 


| defect-free metals 


itions 


iaiure 


i tendency 


ed to produce 
vecasional writeup by 
soul who can present a 


picture? 


irgument 
e be en led to believe 
bottleneck 


in such relatively mild 


& Major 


urized-water reactors. 
the so-called com- 

cts, there are many 

who never really 

rned about the economic 
\lost their 


ol training 


is gained on military 
M 


born under this aura 


inv of the current 
ts, get it done as nearly 
ind by the deadline 


logical service abil- 
the letter, if 
erfection do we really 


towards 


F. J. Poss 
Pittsburgh, Pa. 
rOR’S NOTI 


Ur 
ze as a very real problem 


Poss de scribe Ss 


; 
ti 


ve nuclear industry. 


letter is one mechanism 


However, we hope we can 


detailed 


future 18s a 
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“We taught ourselves 





to use the 


WugeED 
MF 4 


, 


é7* 


' computer 


...it's that easy: 


PETER M. LANG, Senior Engineer 


NUCLEAR PRODUCTS — ERCO DIVISION OF ACF INDUSTRIES, IN¢ 


“Our nuclear engineering staff, in developing 
commercial power reactors, re quired a 
full-sized digital computer that the entire 
group could use. We picked the G-15 and I 
was first to learn its use. I taught myself 
in two days without help and in turn taught 
two-day classes for other ACF employees 
Many of us had no previous compute 
experience, but we are now keeping our G-15 

‘hopping’ —often seven days a week and 


eight to twe Ive hours a day 


THE G-15 GIVES YOU in 1 speed of 


computers costing four times a h * Typewriter 


50 
it no added 


cost * Punch card input-output available 


input-output, paper tape 


characters / sec paper tape 
* Extensive 
* Stroi 


ruscr s 


library of programs furnished 
sharing organization * Proven reliability * Nationwide 


sales and service * Lease or purchase 


wd ; 


DIVISION OF BENDIX AVIATION CORPORATION 


Computer 


Built and backed by Bendix, the G 


of progressive businesses large and small through 


15 is serving scores 


out the world. For details, write to Bendix Computer, 
Department T-4, Los Angeles 45, California 





PRODUCTS AND MATERIALS 


ee 


Scintillation Counter Head 


Head 


photomultiplier heavily shielded in all 


(above) contains a 1-in 
directions except for opening to whir 
interchangeable 
fitted. Facilities 
for measuring 10-ml liquid samples 
It is available either with built- 
amplifier to suit existing scalers 
ratemeters or with 
Isotope Developments Ltd., Beenhan 
Aldermaston Wharf, Berk- 
shire, England. 


collimators can 


also provi 


are 
direct output 
Grange, 


Pulsed Neutron Generator 
Model AL 


vacuum cart 


102 consists essent 
containing 1 
forepump and 4-in. mercury diffus 
pump on which are mounted ion soi 
and target, high-voltage power 
and electronic control rack. Unit ; 
duces neutron yield at target >6 
n/sec from D-D reaction and >6 
n/sec from D-T reaction. It prod 
200-ysec pulses at repetition rate of 
Atomic Laboratories, In 


cps. 
Claremont Ave., Berkeley, Calif 


Memory Core Analyzer 


Model 3303 is 100-channe! 

having linearity > 0.5%, count- 
ing rates >10° cpm, cathode-ray-tube 
data presentation and background sub- 
traction. It 
printer or Radiation 
Instrument Development Laboratory, 
Inc., 5737 S. Halsted St., Chicago 21, 


Ill. 


input 


accommodates decimal 


pen recorder. 


Megacycle Pulse Generator 


Model 3450B pulse generator has repe- 
tition rates continuously variabl: 
200 cps to 2 megacycles in five cali- 
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brated decade ranges. Secondary 
emission tubes and fast-recovery-time 
100-ysec 
tinuously variable control of pulse de- 
1 duration.—Electro Pulse, Inc. 


lay ina 
11861 Teale St., ¢ ulver City, Cal. 


circuitry provide 0.1 con- 


Liquid Metal Pump 


Hermetically sealed pump for high- 
temperature liquid metal can be sup- 
plied n 


5.000 


capacities ranging from 150 
gpm at operating temperatures 
up to 1.600° F 
Corp., P. O 


Pa 
Air Filter 


Filter 
of selected 
Minit 
on removal of 
Rated 

size 1s | 
1,000° F 


Westinghouse Electric 
Box 2278, Pittsburgh 30 


medium consists of combination 
glass and asbestos fibers. 
efficiency is 99.97% based 


num 
0.3-muicron particles. 
ipacity of 24 K 24 & 1145-in. 
100 cfm. Filters to withstand 
and 100% relative humidity 
200 
Cambridge Filter Corp., 738 


available Filtering area is 


Erie Boulevard, East, Syracuse 3, New 


York 


Scintillation Crystals 


Th illium-ac tivated sodium-iodide crys- 
tals, grown in ingots 5 in. in diameter 


and 4 in long with 90-deg conical end 


ve), can be supplied in any sizes 


and configurations derivable from this 


shape Cylinders, cylinders with trun- 


cated conical ends, and cylinders with 
re-entrant end wells can be supplied 
either unmounted, enclosed in standard 


mounts or specially mounted to 


il requirements. In addition, 


individu 


erystals are also available in high- 


resolution gamma-ray transducers con- 
sisting ol 2-, 3, 5-in. 


and crystals 


integrally mounted with appropriate 
photomultiplier tubes and enclosed in 
shielded housings having built-in pre 
Levintal Prod- 
Stanford Park, 


Alto, Calif. 


amplifiers. Electronic 
ucts, In 


Palo 


Industrial 


Convertible Rolling Mill 
Model V4-126 


four-high 
rolls and 40-hp 


above is two-high 


ombination mill with 12-in 
variable-speed i-( drive. 
It can be used as vertical mill for rolling 
powde red metals or converted to stand- 
ard horizontal mill for rolling strip by 
roll 
Manufacturing 
Conn 


movement of pinion stand and 


Fenn 
Newington 


housing Che 
Fenn Rd 

Ratemeter 

Model 412 dual 


linear multirange 


ratemeter is log and 
instrument with five- 
decade logarithmic scale that provides 
range of 10-1,000,000 cpm Selectable 
by 10-position front panel switch, linear 
scale has ranges of 0-30 cpm, 0-100 
cpm, ete., up to 0 1,000,000 cpm 
Atom 


> 


Cambridge 38 


Inc., 33 University Rd 


Mass. 


saird 


Radiation Barrier 


fadiation b that can be taken 
down and reassembled consists of solid 


\W eld-( ). 


radiation-resistant 


urrier 
concrete blocks laid up with 
Bond No. 3111, a 
adhesive used in place of conventional 
mortar. Special adhesive is resistant 
to radiation; it will not turn brittle nor 
deteriorate under prolonged exposure 
to radioactivity. It has good compres- 
sive and shear strength but no appre- 
ciable tensile strength; this is to permit 
barrier to be disassembled at any time, 
the blocks. To 
and to 


without damaging 


assure uniform application 


prevent “holidays” or gaps in vinyl- 


base bond, brilliant blue dye has been 
added. 
of New 


Mass 


Stucco Products 


Inc., 


California 


England, Cambridge, 
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leveloped for the 


The know-how on gas-cooled reactors 


two ago, a gas-cooled, graphite-moder- 
was considered, by many people, an 
top-gap as a power generator. It has, 
d to be capable of such rapid develop- 
Britain the 1965 target for atomic power 
been stepped up from 2,000,000 kW to 


th very little increase in the number of 


igned in 1953, develops 70,000 kW. By 
became critical in 1956, 300,000 kW stations 


the drawing board. The latest station 


will have an electrical output of 


This surprising advance is the result of knowledge 
gained during the structure and operation of Calder 
Hall: it is largely a matter of straightforward engin- 
eering development in which the companies of Tube 
Investments Limited have played an important part. 
Their know-how goes into components for the new 
stations but it is also available to assist all engineering 
firms engaged in atomic power production. And so are 
the components—such as this deep-finned heat 
exchanger tube—designed and made by a T.I. Company 
products include:—Fuel element cans - Rare me 


Engineered reactor components such 


¥ 1 as 


hite restraint and stand pipe assemblies Ne 


NUCLEAR ENGINEERING LIMITED : THE ADELPHI - LONDON W.C.2 


nating the nuciear activities of the companies of Tube investments Limited 
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PRODUCTS & MATERIALS 


Polyethylene Tanks 


filtration tanks 
from linear 


Industrial 
fabricated 
have 27-in. o. d., \4-in. wall at 
36 in. Tanks are fitte 
linear polyethylene filtration piping 
welded threaded 
Welded-steel support cradl 


poly eth 
deep. 


and construction 
plates is used to position tank i: 
line.—American Agile Cor; 

Box 168, Bedford, Ohio 


Dye-Penetrant 


Available in nonflammable or 
formulas in 
} 


NDULK 


high-flash-point 
pressure-spray cans or in 
check is nontoxic, although shot 
used in reasonably ventilated 
because made with chlorinated | 
carbons, not carbon-tetrachlorid 
solvents. Spotcheck penetra 
developer also available in water 
formulas for removal by water spray) 
Magnaflux Corp., 7300 W. I 
Ave., Chicago 31, Ill. 


Bellows-Seal Globe Valves 


High-temperature bolted-bon: 

for service up to 1,100° F and pri 

up to 150 psig has safety stuffin 
with radiating fins, type-321 stainles 
steel bellows and “O” rings and 


ance of parts of type-316 stain] 


Available in sizes from 2 
Associated Valve & Engineeri: 
1150 W. Marquette Rd., Chi 


Ill. 


Aerosol Membrane Filters 


Type AM 5 units are made of 
esters and range in thickness 
50-120 microns. Dust collected 

membranes can be brought into suspen- 
sion by dissolving filters in acetone o1 


other low-molecular-weight ketor 


150 


Depa fment starts 


or esters. For direct micro- 

xamination of dust, membranes 
ide transparent with immer 
Air permeability (at 50-cm 

150 liters 100 em 


0.6-0.8 m 


LOO min 


icrons 


retained i 


pore s1ze 18 
ate size of dust 
Gelman Instrument 


Chelsea, Mich 


micron. 


233 Jefferson St 


Cd Strip and Foil 


ium strip and foil is 99.95% pure 
num It 1S 


widths 


prec ision-rolled to 


from 4—6 in., in thicknesses 


}00—0.0005 in. and to tolerances 


t+ 0.0001 in.—American 


close as 
r Company, Inc., 36-07 Prince St 


g 54.N. Y. 


Zinc-Bromide Windows 


Package units of standard sizes pro- 


mplete windows ready ior in- 
stallatior Instead of vinv] coating to 


protect ndow frame from attack by 


romide (causing window to cloud 


ndows have copper lining that is 


by solution Researcl 


1032 College Ave 


Scintillation Analyzer 


vst ibove is designed specific illy 
ilytical measurement of isotopes 
hard bi ta 


r mixture of both in solid or liquid 


mitting either gamma or 


separation ol gamma emit- 
pulse-height selector to deter- 

trum operating point allows 
spectrum analysis and determi- 
Baird- 


niversity Rd., Cam- 


f useful gamma pairs, 
c., 33 T 


Te \lass. 


Nanosecond Timer 


levice measures time intervals 
as billionth of second or 

id in metric system of meas 
‘Nanosec”’ 


time-to-amplifier converter 


consists essen- 


and 20-channel amplitude analyzer 
ldorado Electronics, 2821 Tenth St 


Calif, 


I 
B 


eTK 


Ultrasonic Thickness Gage 
Model R \ ligage 


of ultraso 


above is comprised 
resonance-gaging and in- 
dicating circuitry strip-chart recorder, 


gating and irm circuits, and calibra- 


tion contro Its 60- 
evel a-c, 18 For 
220-v, 50-evele 

Thickn 
ind plastics between 
0.005 in. and 2.5 in. can be mea 
Bronsor iments, In 
House Rd in 


power input at 
500 w 
special ments 


equip! vailable ss of 
metals 
ured 

10 Brown 


ford, Conn 


Decade Scaler 
Model ‘J 


provide instantaneous 


1700 has count Controls to 


ounting results 


on six-digit in-line neon readout. 


Fine and coarse controls for power sup- 
idjustment 500 


settable 


ply provid 


3,000 « 


irom 
eight-digit regis- 
lapsed time in seconds and 


tenths « i second. 


ter sh« 
[wo input jacks 
provide mv and 200 mv sensitivity. 
Lusec with 


> 500,000 


Over-all resolution time is 


maxi! inting rate ol 
feedback type implifier 
1,000. High 
Load 


current 


pps. Linea 
has gain of more than 
voltage stabilized to 0.01% 
regulation is 0.05% for a 10% 
iny load up to maximum 

Instrument Co. Div., Nuclear 
9842 Man- 


Mo 


increase at 
NRD 
Corporat America, 


f 
on oO 


chester Rd., St. Louis 19 


Stainless-Steel Valves 


Renewable dise “Y”’ 
vided with extra lift to 


\ ilves are pro- 


remove dise 
line 
entrapment and pressuredrop. Valves 
are designed to ASA B 16.5 and MSS 


SP-42 specific 


from flow area and minimize 


itions. Produced in lo 


3-in. sizes for screw and socket weld 
connection and 16-8 in. sizes for flange 
connection, vaives operate in pressure 
vacuum to 275 psi at tem- 
750° F. Standard disk 


material is Teflon, other 
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range fron 
peratures to 
although 





ble on request. 


Hillside, N. J. 


vali 


Titanium Pipe Fittings 


velding fittings and 
ially pure titanium 
hedule and size of 

offered Tube 


linder Gas Co., 


Linear Ratemeter 


erts randomly spaced 
sensing source into 


rate per minute 

in one of 

logarithmic 

circuit per- 

made over 

100,000 cpm prior to 
im linear s ale. 


140 W. Prov- 


lon Chambers 


up to 300° F) 
Vibration resist- 
of ion chambers 
for nuclear reac- 
luded are com- 
pensated neutron- 
gamma sensitive 

yunters and propor- 

All are 

flux changes from 


capable of 


ipensated chambers 
cal compensation 


eral Eleetrie Co., 


Plastic Shielding 


based, 


lead-filled, 
isting compound that 


CPOXs 


ogeneous castings (above) 
st tolerance of 0.0005. 


of 6.6 gm, cm, finished, 


ind hardness can be 
hat of a semirubber- 
it equivalent to cast 
ist also can be fabri- 
onstruction sizes 

t X S-It 
s Corp., 35-16 37th 


La, Boo 
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N. WOOD RADIOACTIVITY DETECTORS 


Shown here are a variety of neutron and cosmic ray counters featuring a 36” long 
counter %” in dia. and icro-neutron counter with 4.” x 4” active volume 
Other counters range in size from %” dia. x 2%” active length to 2” dia. x 38 
active length and are filled at various pressures from 12 cm. to 120 cm. They are 
made of brass or aluminum and are fitted with 82—805 teflon connectors. They 
used with standard commercial type scalers with one millivolt input sensitivity 

The display includes the 14%" x 34” active G-15-34A neutron counter now 

cosmic ray installations and in I G Y research all over the world 

Also shown is the new x 40” cosmic ray proportional counter, which 
neutron counter has almost unlimited life 
We have a complete line of glass-wall counters including thin wall 


and bismuth cathode counter 


Our Scintillation counters he SC-1U Universal counter shown 
takes interchangeable al; bet ast and slow neutron crystals as w 


crystals of various sizes inclu the well-type 





~, 


‘p @ 


Write For Descriptive Catalogues 


N;. Wood Counter Laboratary 
RADIOACTIVITY DETECTORS 


1525 E. 53rd St., CHICAGO 15, ILLINOIS, Tel. FAirfax 4-1114 
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Department sta 


riccos Nuclear 


Industrial 


Area-Monitoring 
Instruments 


Remote Area Gamma 


Monitor (GA-3 Series) Recording Spectrometer 


Model 5 | DOV cal continuously, 
A completely self-contained, independent system with pressurized hetwee) == es of 0 and 
logarithmic response ionization chamber. Model GA-3B has Mercury bat : tex ; 
tery supply for 4 months continuous operation. Model GA-3BA same as LOO v wit ip! can represented 
GA-3B but with AC power supply failsafe to DC. Model GA-3A available by 20 i | er travel aper speed 
in AC power supply only. : , he 7.5-2 * sr ay 

D1¢ | 


2'5 hrs-5 Display size 


RELAY RACK MOUNTING ni ap pan IR pts 


The RIGGS four-gang rack unit may be ; = speed. In conjunction with recorder 
any combination of the above GA-3 series < is combination nonoverloading linear 
remote area monitoring instruments. A separate - 

power supply is not required. This eliminates the possibility 
of complete shutdown in event of power supply failure or during mainte- height analyzer with precision window 
nance to the monitoring instruments. amplifier. Ratemeter features six full- 
The RIGGS system permits service to each individual unit, when necessary, 
without affecting continuous monitoring by the others. 


amplifier and single-channel pulse- 


scale ranges from 300-100,000 epm 


and permits selection of probable error 
General Features and Specifications range of 1%, 3% or 10%.—Technical 


Any continuous combination 3-decade logarithmic ranges from Measurement Corp., 140 State St., 
.01 mr/hr to 100,000 R/hr. New Haven, Conn 


Energy Dependence Recorder Output 

Flat to within + 10% from 10 mv operated directly from 

80 Kev. to 1.2 Mev output of unit LITERATURE AVAILABLE 
Alarm Control System Electronic Calibration 

Meter relays DC, manual reset Complete circuit check of all ranges 

Alarm relay rated 115V AC 2 amps both ends of scale Stable isotopes, (', O'8 and N', and 


’ , : standard and special labeled com- 

Multiple Channel Area Monitoring System (AMS-I1) : wa 
pounds are listed in Bulletin 256 

This system features a console-type cabinet (19°x21"x12"), with provisions for ten radiation chan Isomet Corp.. P. O. Box 341. P 
nels, a transistor power supply, electronic calibration, an alarm system, optional fail-safe power : "§ ” : 
supply, ionization chamber hermetically sealed permit wide temperature and moisture variations Park, N. J 
completely submergible, requires no external voltage regulation device. The same radiation 
specifications apply to this system as our GA-3 instruments 


sades 


‘Pioneering New Horizons in Power’’ 


Logarithmic Gamma-Beta Portable Survey Meter (GB-4) is title of 36-p. brochure.—Pioneer 
Service < ngineering Co., 231 8 
Logarithmic response, pressurized ionization chamber. Portable survey meter sigies X Engineering : 
has two, 3-decade ranges. Model GB-4 provides ranges .01 to 10 mr/hr—.01 to La Salle St., Chicago 4, Ill 
10 R/hr. — fast monitoring of high and low level Gamma-Beta radiation. Energy 
dependence: fiat to within 10% from 80 Kev. to 2 Mev. Other ranges available f . 
Lead isotope containers are described 
in 2-p. Bulletin 190.—American Smelt- 
Write for free illustrated technical ing & Refining Co.. 120 Broadway. 


literature and price lists. | | | | — 7 | | | New York 5. N.Y. 


Patents Pending 
‘Breeder's Digest'’ is title of news 


RIGGS NUCLEONICS CORP. letter aimed at keeping all concerned 


717 North Victory Boulevard, Burbank, California jnformed on developments involving 
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fast breeder reactor. 
or Development § Co., 
Detroit 26, Mich 
Multichannel Analysis’ is 
film describing various 
ting and measuring ra- 
Radiation Counter Labo- 
5121 W. Grove St., 


> 


2-p. brochure 


Epoxy-based masonry materials are 


CIBA 


Kir rton, Pa 


Electrometer other instruments 


i-p. catalog.—Gyra 


518 N. Spring Ave 


Electronic recorder information is pre- 
1190-47 and 


Michi- 


Pu TIONS O¢ 


Havs ( orp 


Fuel-element fabrication facilities are 
Sp. bulletin D. 
Pine and Dunham 


Mass 


A Decade of Pioneering’’ is theme 
4 I ire that gives special 
m’s work on hydrogen 
Muse oscilloscopes. 
hausen & Grier, 
Ave., Boston 15, 


indicating, recording 
are described in 56-p. 
Minneapolis-Honey- 
Wayne & Windrim 


phia 44, Pa 


Quality control services are described 
{ t Burns and Roe, Inc., 
New York 13, N. Y. 

Dall flow tubes are subject of 20-p. 
| tin 115-L3C that gives compre- 
data on design, meter- 

ics, flow formulae, ete 


idence, Ine., 345 Harris 


C''-labeled compounds are given price 
Nuclear 233 W. 


St., Chicage 


( hicago ( orp., 


» 10, Il 


Radiation protection and film process- 
tope and inspection equip- 

ribed in 56-p. catalog. 
Products, Inc., 209 25th St., 


os a 


Precision balls, their electric, magnetic 
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title of 


and corrosion-resistanc¢ properties, are 
shown on two charts Hartford Steel 
Ball Co., Inc., West Hartford 6, Conn. 
Digital computer theory, design, phi- 
losophy, programming and use is intro- 
duced in 8-p. Reprint 8-475; Model 
LGP-30 is described in 12-p. Bulletin 
McBee Corp., West- 
Port Chester, N. Y. 


Royal 
chester Ave 


8-526. 


details are 
given in 2-p. Folder EN(6 Leeds & 
Northrup Co., 4934 Stenton Ave., 
Philadelphia 14, Pa 


Instrument repair servic 


Remote-control microscope for metal- 
lurgical investigation of radioactive 
materials is described in 5-p 

William J. Hacher & Co 


Beaver St New York 5, N. ¥ 


Chromatography equipment and 
cessory apparatus is given Price 
1356B 
Hopkins St 


Research Spe iities Co 
Berkeley 7, Ca 
Film-badge service is outlined in 2-p 
pamphlet.—st. John X-Ray 

tory Califon, N. J 


Radiation-resistant cable is listed in 
Boston Insulated W ir 


Boston 25 


12-p. brochure 
& Cable Co., 65 Bay St 
Mass 


‘Research in Chemical Processing”’ is 
title of 16-p. brochure Battelle Mem- 
orial Institute, 505 King Ave., Colum- 
bus 1, Ohio 


Mechanical remote controls is subject 
Teleflex In North 


‘ ] 
of 28-p. catalog 


Wales, Pa 


Rolling mills are subject of catalog 
Fenn Manufacturing Co., Newington, 


Conn 


Liquid scintillation spectrometers for 
counting tritium and carbon-14 samples 
are described in 4-p. Specification No. 
314.—Packard Instrument Co., Ine 

P. O. Box 428, La Grange, II! 


Small valves are covered in 12-p. 
Catalog MV-957.—Hoke Inec., 136 
S. Dean St., Englewood, N. J 


Glove boxes are 
Bulletin A-11.—S 
8400 Gregory Ave., Weehawken, N. J. 


described in 6-p 


Blickman, Ine., 


lon chambers are described in 4-p 
Bulletin GEA-6631.—General Electric 


Co., Schenectady 5, N. ¥ 


° 


142” & 6” x 8” Heavy Duty 
2-high/4-high Combination 
Rolling Mill with 175,000 Ib. 
Separating Force Capacity 


need special metal 
processing machinery? 


Whether it’s continuous casting 
of uranium alloys in vacuum, saw 
ing of ‘“‘hot’’ materials with re- 
mote control, rolling of plutonium 
shapes in glovebox enclosures or 
stretcher-straightening of tubular 
fuel elements, chances are you'll 
find the answer to your nuclear 
and metallurgical processing 
problems at LOMA. Our experi 
enced engineering organization 
and manufacturing plant special 
izes in the construction of 
custom-built metal processing 
equipment. Our machinery can 
be made for manual or automatic 
operation, with direct or remote 
control, in single units or inte- 
grated facilities, for laboratory or 
high production application. 

Our standard line of 

equipment includes: 


Casting Machines and Molds 
Saws and Cut-off Machinery 
Hot and Cold Rolling Mills 

Rod and Tube Draw Benches 
Roller and Stretcher Levellers 
Air and Hydraulic Tube Testers 


For detailed information, write 


LOMA 


MACHINE MFG. CO., INC. 
114 East 32nd Street 
New York 16, N. Y 





NUCLEAR 
ENGINEERS 


The Nuclear Division 
of 
The Martin Company 


needs engineers for the de 
ment and manufacture 
trical and process heat 
plants for military and « 


markets 


These 


by extensive facilities, 


projects are support 
and ra 
from high-performance 

plants to competitive < 

cial systems. Reactor types under 
development are varied, includ 
ing 
systems. 


water and 


liquid metal 


Engineering and _— supervi 


positions are available in 


HEAT TRANSFER 
FLOW ANALYSIS 

REACTOR TEST & 
UATION 

CONTROLS ANALYSIS 
INSTRUMENTATION 

POWER PLANT SYSTEMS 
ANALYSIS 

SYSTEMS OPTIMIZATION 


FLUID 


EVAI 


WRITE: 
William Spangler, Mgr. 
Professional Employment 
Department N-8 
THE MARTIN COMPANY 
Baltimore 3, Md. 


MARTIN 


BALTIMORE 





INDUSTRY NOTES 


Notes, 


Materials department, 


Industry heretofore a section within our Products and 


has been promoted to department status as 
of this issue. 
the 


rhe aim, of course, is to give more space and attention 
to financial 
the 


standing 


business side of nucleonics, including new firms. 


news, moves, contract awards and other 


All 


invitation’ to submit material of this nature for publication. 


expansions, company 


facets otf !commercial activity. companies have a 


@ Volk Radiochemical, Chicago Jaeco 
radiomedi ail 


nard Walker 


st 


reap Co., Vi 
departmen rormed lanulacturs 
forme! 


Louis Wi 


partment is fully staff 


 onsuitants 


In Ital, 
ilter setting 


le to supply ‘itro 


Corp ol 
yhharmaceuticals. Italiana 8.) 


Rom« ind 


Ramo-W ooldri Lae 


the 
sete Wooldridge Corp. 


reating Thompson 


FINANCIAL. A slight increase in 
“V4 
0O0O0—was rted by 


Simuiltane- 


sales ~ 990,000 to $294,894 - 


ACF Industries 


Thompson has moved ah 


ts reorganization program 
iarketing organizat 


the nu 


es-n 
rroup to serve 
group 
zation 
@ Research Specialties, Berkeley, has ommor 
[ 275,000 nu 


egun construction of a 3 Instrument Co. | 
plant at Richmond, Calif 
carbon-14 


as well 


and other 
1ients 


uce 


ais as instrun 


NEW BUSINESS. 
tor pr lant 
Savanna/ | been 
Allis-Chalmers, 

will hay 


> ree Chicago has improved its 
nuclibadge’’ service to provide indi- 


exposure reports for customer 


In another innovation, the two pel 
rathe 


s files at 


be exact dupli ates gn rating of 5,000 


pies, of those in N-C’ operating pressure 
ant will be 1 750 psi s 
500° | 


i6,000-sq-ft 


a Detroit, has entered ratur 
eTu t ™ 


agreement wit! 


Alivac Metals, Monroe, N. C. 


sale of 1cuum-melted 


NEW FIRMS. In New York City 


Manhattan Physical Research Group 


\ USIVe SALES 


A-C 


two-pass 


supply a 
lor the enser and & 
AEC’s 
KE BR-2 


4 $250,000 cx 


" tray-type 
allovs 1 
: deaerator experimental 


breeder reactor 
& Northrup has : 
te yntrol center for 


Leeds 
ntract tor 


ned by eight research scientists to % Compl the test 


at Sandusky, Ohio 


Advisory C 


actor to be lit 
the Nat na 
Aeron: 


f xtra-high-le vel research”’ serv- 
Presi- 
phys- for 


iclear and other firms. mmiuttee 


Cyrus Adler 


ctronics 


professor of 
at City Collegs 
ork. . . . Compagnie Francaise 
d'Etudes et de Construction (TE( 
NIP Rueil- France 
tormed by Catalytic 
Fret Atomic 
Institut Frat 


COMPANY MOVES. 


ford, Conn.. to 


From Mil- 
temporary quarters in 
Raleigh, N. ¢ 


Astra will move 
the ‘‘resear 


ntually 
hP 


between 


Malmaison, Astra Inc.; ¢ 


Construction, the to Resear ark in 


Commission triangle’’ 
icais du Pétrole and Société 
Nationale des Pétroles d’Acquitaine; 
vill | omplete plants in Europe 


Energy 
pel Hill and Durham 
Radiochemistry, 


Raleigh, ¢ 
Inc.—from Tulsa to 
1101 W. Saint Catherine 


G. C. Dewey & Co.—to 
202 E. 44th St., New 


Louisvill 


ngineering through design St 
larger quarters at 


York 17 


ar petroleum, chemical 


emical industries. 
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GENEVA PREVIEW 





U. S. Exhibitors at Geneva—1958 


S. companies plus 
Energy Commission 
mpanies from 
commercial 
conjunction 
Conterence 

portion of the 
approximately 

itly enlarged 
downtown 


a temporary 


ACF ind stries, 
N. W 


Inc., 508 Kennedy St., 
Washington 11, D. C. 


tors under construction 


Displays 


ind boiling-water power 
lesigned; model of power 
River, Minn. with dummy 

1 operating control-rod 


19 


Aerojet-General Nucleonics Div., Aerojet- 


General Corp., San Ramon, Calif. Oper- 


g g ictor 2S 
Products, Inc., Schenectady 5, 
power reactors, in- 
skid-mounted 
control-rod drive 


designed, 
sine- 
16 


Allis-Chalmers Manufacturing Co., 935 
S. 70th St., Milwaukee 1, Wis. Displays 
injum-mining equipment 

(10 


nerican Lava Corp., Manufacturers Rd., 
Chattanooga 5, Tenn. (27B) 
American Machine & Foundry Co., 26] 
Madison Ave., New York 16,N. Y. Dis- 
vs of power and propulsion reactors, 

x equipment, fuel-element 
research-reactor simu- 

g control-rod drives over 
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building on the a 
des Nations, will 

exhibits. The U.S I | 
include the TRIGA reactor and th 
nd 116 


ontains all 


human counter (see pp. 106a 
The following 


usting 


S. Commercial exhibit descriptions 
available as NUCLEONICS W nt to press 
as supplied by the exhil ordinator 
The numbers in parentheses are Palais 
les EF 


tion 


rpositions booths 


mocked-up core. 17 


Society, Inc. 86 E. 


American Nuclear 
Randolph St., Chicago |}, Il. 27C 


American Radiator & Standard Sanitary 
Corp., 369 Whisman Rd., Mountain View, 
Calif. 31 


Inc., 3 E. 54th 


DyIsplay 


Atomic Industrial Forum, 
St., New York 22, N. Y. 


lining activities; motion-picture theater 


out- 


seats 125) showing 109 industrial and 


13 government films 


tinuous 


performance 4, S4A 


Atomics International Div., North Ameri- 
can Aviation, Inc., P. O. Box 309, Canoga 
Park, Calif. Models of P yua, Ohio and 
Hallam, Neb. power reactors and con- 
ceptual designs for organic-moderated 


power and propulsion reactors; work- 


ing model of reactor core oolant 


loop. 40 
The Babcock & Wilcox Co., 161 E. 42nd 
St., New York 17, N.Y. Displavs fe: 


ing ft 
testing of reactors and cor 


acilities for design, 


ponent 


r 


Baird-Atomic, Inc., 33 University Rd., 
Cambridge 38, Mass. Automatic sam- 
ple-changer system cording 


automat re 


spectrometer; tast glow scalers 
displays of direct-reading spectrometer 


and 3-m grating spectrograph 10 





OF THINGS THAT 
COME FROM NUCLEAR 


SCINTILLATION 
PHOSPHORS 











SPIRAL FLOW DETECTOR NESO! 


} 


This new product opens fresh avenues 


to 
fo 
he 
th 
N 


and for 


simpler and more direct methods 
r scintillation countine 
tas. Fabricated of spirally woun 
n capillary of our plastic phosp« 
E102. This detector can be used fi 
vivo, med oeK st 


efficient detectix 


alphas and 


ca and 


quantities of active gases 


THIN FILAMENTS OF 
image intensihcation 
lation detectors 


FAST NEUTRON DETECTOR 
NEA 

This is a mew pr 

of concentric cylind 
hydrogenous ZnS (Ag 

arated by annular light 


SLOW NEUTRON DETECTOR 
NE400 


This boron polyester compositior 
now mounted in a more efficient 
ometry 


lindrical grooves fo mproved 


neorporating concentri 


n 
coltiection 


PLASTIC PHOSPHOR NEI 
This efficient and proven plastx 
tillater is available s 
cylinders and an 

special geometrics 

can be furnished 

quantities 


LOADED LIQUID SCINTI 
LATORS 

Efficient detectors 

Ce Pb of n 

Also scintillating 

chemicals 


NUCLEA 


ENTERPRISES LTD. 
NMA % CANADA 


Assogsate Co Neckar Eaterpricer 
(GB) Lied 
Saghthul, Edinburgh | 1. Scotland 











BOX 688 


SN 
ce 
Jd 


THE 


NUCOR uex0 


HIGH-GAMMA 
IRRADIATOR 


It’s the 


MOST: 


SAFE 
SIMPLE 


WRITE 
SPECIFICATIONS AND PRICES 


FOOLPROOF 
ECONOMICAL 


TODAY FOR TECHNICAL 


DATA 





MODEI CAVITY 


FLUX 





HERO JR. | 6" x 
HERO | 


HERO 106 


HERO 1 





600 R/hr 


108 
3 x 10° 


10° 
3x 16 


3 x 10° 





ISOTOPES 


BURBANK, CALIFORNIA 


DIVISION OF NUCLEAR CORPORATION OF AMERICA, INC. 


letailed 


ailed information regarding tracers 


ng equipment 


SPECIALTIES 
COMPANY 


INC. 








you put the postal delivery zone 


The Post Office has divided 


zones to speed mail delis 


when writing to these cities; be 


ber in your return address — af 


in 106 cities 
LOVE LETTERS get there faster if 


r on the envelope. 


into postal delivery 


neliudea > min - 
include zone number 


id 


- th 


Ge vour zone num- 


he city. before the state. 


GENEVA PREVIEW 


irticle starts on page 1565 
Ball Brothers Research Corp., P. O. 
Box 191, Boulder, Colo. & latior 
counters, gamma logging e« 


fluorimete: 


The Beryllium Corp., P. O. Box 1462, 
Reading, Pa. 


ipes, 


Beryllium metal sh 


powder id and billet: BeO s} upes and 


powder ~~ 


Perkins 


Beryl 


The Brush Beryllium Co., 4301 
Ave., Cleveland 3, Ohio. QM\ 


lium shapes i Bed g 


The Carborundum Metals Co., P. O. Box 
32, Akron, N. Y. Zirconium sheet, tub- 


ing, strip wire and shapes 26 


Columbia-National Corp., 70 Memorial 
Dr., Cambridge 42, Mass. Z 
se oe } 


sponge | products ul 


onium 


powder 


produ lisplay of higl 


pes 
i-V 


and equip! 


Combustion Engineering, Inc., 200 Madi- 
son Ave., New York 16, N. Y. Displays 
of nuclear facilities at Windsor, Conn 
and ( ttanooga Penn 9 


Consolidated Edison Co. of New York, 
Inc., 4 Irving Pl., New York 3, N. Y Dis- 
plays ot work in 


N. ¥ 


progress at Indian Point, 


wer plant site 23 


Curtiss-Wright Corp., 304 Valley Bivd., 
Woodridge, N. J. 1 
core grid plate 


Control-rod = drive 
systems, reac and sus- 
pension syste reactor consok fuel ele- 
elements ontroi 


BF; dete 


rr and associated « 


ments, BeO reflector 


probe, tors, 


rod, scint 

subcritical reacte quip- 

ment, beta gage, air sampler, displays of 
l yulsion reactors 0 


research an oO} 


Edgerton, Germeshausen & Grier, !nc., 
160 Brookline Ave., Boston 15, Mass. 


Os illoscope and tSsoci- 


rraveling-wave 


ated equipment, hydrogen thvyratron, 


cathode-ray tube, stroboscopic systems, 


xenon flashtubes, display describing 


planning and operation of large-scale 


field testing and research programs 15 


Edison Electric Institute, 750 Third Ave., 
New York, N. Y. Display showing role 
of U. 8. electr 


power companies in re- 


actor research, development and 
a 


construction «J 


729 Bank St., 


Radioa tive-wast¢ 


The Edlow Lead Co., 
Columbus 16, Ohio. 
disposal containers, lead bricks and 
fabricated shapes, fuel-element shipping 


cask, 14 


General Atomic Div., General Dynamic 
Corp., P. O. Box 608, San Diego 12, 
Calif. Full-scale model of TRIGA core 
see p 116) with 1O- pc 
Co* 
after portion of merchant ship showing 


ten encapsulated 


specimen rack; model of 


sources in 


proposed gas-cooled reactor; model ot 


central-station power plant showing gas- 
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operating thermonuclear 


General Electric Co., 2151 S. First St., _ ret 
San Jose, Calif. Display of products ea 77” 
ties; small motion-picture thea- 7 tam 
Dresden, Ill. nucles Tr 
wall Mloctsio- ‘Tent Banster, ELECTRONIC CIRCUITRY 
tor und boiling- 


sb Sayre FLUSH CIRCUITRY 


mtrol-rod drives; ts Pe 


Inc., 1620 Central Ave., 
Minn. Hot-cell model Flush with surface of the laminate 
lator and GMI Me- . . . locked in place . any size, 
l2 shape, or capacity 


sao wllnemamnpeny iia se Pe cg IMBEDDED CIRCUITRY 


Princeton, N. J scint lation spec- 


counting-rate, eB mmm 














CODE DRUMS 


SLIP ' 
RINGS NN 


SWITCH 
CONTACT 
ASSEMBLIES 

h pulser, pulse- 
ilse generator 24 
imbedded in laminate termi- 
High Voltage Engineering Corp., S. Bed- nals flush with the surface 
ford St., Burlington, Mass. 6-Mv Van insulated and highly reliable 

tor, model of 10-Mev 


on research FORMED CIRCUITRY 


b ~ 


7 N. Brentwood Bivd., 


Loe 


CONTACT 


{ + me 
Modern, fas ASSEMBLIES 


cultry : 
1 Hanson PI., be produced entire 


ind dry boxes 


13 SWITCH CIRCUITRY 


Div., American Potash 
258 Ann St., West 
d 


lium, lithium, Contact areas 
earths 16 detented for 

rigid or flexible 
heed Aircraft Corp., Marietta Ga. S 


ises ol atomic 


18 DOUBLE SIDED CIRCUITRY 


34 Forest St., 


oss Models of various 


PLUG-IN 
UNITS 


clear, Inc 


MAGNETIC 
CORE 
MEMORY 
UNITS 


iding concentric-tube 
, 


ind = pelle t-filled-tube 


14 


Mallinckrodt Chemical Works, 2nd & 
Mallinckrodt Sts., St. Lovis7, Mo. Dis- During its twelve years of development, The Beck Process has continuously offered 
| fabrication facility at the most reliable printed circuitry available. Beck Circuitry is insulated — actually 

H Mi nd samples of uranium flushed and/or imbedded beneath the surface of its base material. A choice of several 
- ' o conductive materials can be combined with various base materials to meet ony specifi 

ral enrichment 20 cation. Reliable performance of Beck Circuitry features: freedom from contamination 
ond corrosion; high surface resistivity and dielectric strength; high current carrying 
Mallory-Sharon Metals Corp., 980 capacity; exceptional mechanical strength; and the lack of peeling, chipping, or lifting 
Worren Ave Niles, Ohio Zirconium of the conductor when soldering, replacing ports, or even when used os o plug-in 


oducts and fabricated connection. Beck Circuitry is Reliable, Practical, and Available 





ghlighting properties of 


- eee calt Eee FLUSHING, INSULATING, AND IMBEDDING IS PATENTED 


economics and Patented by Beck's, Inc. in U.S.A. 2,599,710; 2,683,839; 2,695,351; 
(13 2,734,150; 2,823,286; Canada 543,221; 543,222; 543,223: Belgium 
530,313 (3C): Italy 518,090 (3C): France 1,110,770 (SC): England 
Co., Baltimore 3, Md. 784,516 (3C): Others pending. 


fuel elements 4 





Minneapolis-Honeywell Regulator Co., 300 EAST FIFTH STREET 


Wayne & Windrim Aves., Philadelphia , 
44, Pa. Reactor simulator (41 eck Due ST. PAUL 1, MINNESOTA 
. 


Molesworth Associates, Inc., 260 Mad- 
ison Ave., New York 16, N. Y. (21 
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RELIANCE 


SEA DISPOSAL 
CONTAINERS 





Shown above: 1 quart and 1 pint 5 curie liquid 
cobalt 60 containers with leak-proof stee! canisters 








SCIENTIFICALLY ENGINEERED 
FEATURES 


@ Exclusive design for full, high de 
lead shielding without exces: 
Costs less to buy 


night 
weig 


less to shi; 

@ Available in any size for « 
solid or liquid cobalt 60 or eq 
Leak-proof steel canisters inc! 
liquid containers 





© Shipped complete with stee! dr 
mounted on skid, lid, lead plug, instr 
tions and all necessary labels. Ready for 
immediate use 


© One blow to lead plug seals 


permanently. No worries about eakage 


itainer 


© Meets ICC55, Bureau of Explosives 
Coast Guard, and AEC regulations 
shipped by common Carrier at low 


Can hb e 

rate 

© No cement or extra containers needed for 
sea disposal 


© Can be used for Storage of | 
Curies of “‘hot"’ 


es tha 
materials 











Containers also available for disposa! of 
other radioactive materials. Reliance spe 
cializes in lead casting and shielding, and 
fabricates to precise tolerances. Whatever 
your needs, rely on Reliance. Write for 
full information ...no obligation 


» = 92> HG. 9. fe) > 
INCORPORATED 


1210-18 ADAMS AVENUE « PHILA. 24, PA 


GENEVA PREVIEW 


irticle starts an page 


Nuclear Development Corp. of America, 
5 New St., White Plains, N. Y. 
showing activities and facilities, including 

dels. 1] 


Display 


NUCLEONICS, McGraw-Hill Publishing 
Co., 330 W. 42nd St., New York 36, N. Y. 
bound 


1957 


Display including volumes of 
1947 


prints; headquarters for meeting editoria 


NUCLEONICS and selected re- 


| circulation staff members aS 


saies and 
Packard Instrument Co., . O. Box 
428, La Grange, Ill. 


S I tion 


este nati 
trometer, automat 


and 


sper 


} 


sa p ( ingel windowless TloW 


> 


Picker 
White 


X-Ray Corp., 25 S. Broadway, 
N. Y. Cobalt 


stretcher st 


Plains, irradiators 


aler, scintillation 


dete r probe 15 


Reactor Development Co., 1911 
Detroit 26, Mich. Misplay 


covering 


Power 
First St., 
ng slides 
Fermi Fast 


progre Ss 
Breeder and mod 


ii) 


Radiation Counter Laboratories, Inc., 
5121 W. Grove St., Skokie, Hl. 256 
analy zer; 128-chan 


pulse height 


unalyzer; neutron survey met 

proportional and G-M co 
ide scaler 9 
Specialty Engineering & Electronics Co., 
79 Clifton Pl., Brooklyn 38, N. Y. Auto 


gas shone. dosimeters, survey 


Sylvania-Corning Nuclear Corp., Bay- 
a. We 


iding plat 


side, Display of fuel elements, in 


aluminum and stainless 


pin and slug types 5 


steel pellet 


Tobe 
Hwy., 


Deutschmann Corp., Providence 
Norwood, Mass. Small 
pint h-tube demonstration last 


thermo- 
apacitors with energy storag 
12 


1601 
Mass. 


Trapelo Rd., 
Manual sa 


carbon- 


Tracerlab, Inc., 
Waltham 54, 


changer, chromatogram scanner! 


, 
mple 


er, sealers, ratemeter, recorder 
other n iclear 


50 


ounter and 


Union Carbide Corp., 30 E. 42nd St., 


New York 17, N. Y. 
yus grades and machined shapes, fine 


Nuclear graphite in 


and rare 


53A 


etal in roundals and ingots 


gases (53, 


U. S. Atomic Energy Commission, Wash- 


Mobile 


reactor 


nen 26, ©. Ge 


iboratory, traiming exhibit 


publications exhibit 
99 A, 35, 54 


ition center, 


obot ! inipulator 27, 29, 


Vitro Corp. of America, 261 
Ave., New York 16, N. Y. 
picting activities 3 
Westinghouse Electric Corp., 


way < Pittsburgh 30, Pa. l 


radioisotope 


Madison 
Display de- 


3 Gate- 


Sa 


_ DETECTTO/N 


TO SAFEGUARD YOUR EMPLOYEES 
- / 


FILM 
BADGE 
SERVICE 


*BETA-GAMMA * NEUTRON 


Custom service—tailored to your 


needs 


Fast, efficient—consistently 


accurate 


Wide range—10mr to 1000R 


Cable Address: HEPPHYSICS 


HEALTH PHYSICS 
SERVICES CO. 


1109-13 Low St. - Baltimore 2, MD. 


Gadolinium, Gadolinium chlor# 
Galactonig agi stone, Gala 
loride, taacetat 
ethanola aci 
Gallium c 
Galloc yanin, Gallophenin 

G 


oles oasc 
acid d 
Glucos 


sieeee 
mercap 
ethylx; 


Glucos 
Glucosi 
trimet 
curonida 
tamic aci 
dioxim: 
anhydride, 


West 60th St. New Y 


Telephone: Plaz 
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NEWSMAKERS 





Harvard L. Hull, a nucleonics pioneer, 
us left th of Cook Elee- 
s Nu ne subsidiary to form his 
nsultant Hull Associ- 

30 W Chicago. 


presidency 


business 


Monroe St 


| Harry H. Gorman to 
Lockland, Ohio, Aircraft 
ons Office New staf- 
New York Operations 
M. Johnson, assistant 
hnical operations, and 


s (iperat 
AK 
Office: Wesley 


Joseph L. Smith, assistant manager for 


A. Cordovi hi: the 


levelopments section of 


Marcel is joined 


the development 
and research div., 
International 
Nickel Co. He 
headed 
the materials and 
dept of 
the atomic energy 
div., Babcock and 
W ile OX. A 
materials 


formerly 


testing 


nu- 
lear 

has served with 

the Atomic In- 

nerican Society for 

rials and American Soci- 


al Engineers 


of its 
Aviation has 


reorganization 

v., Bendix 

L. E. Rasmussen to the new 

pos general manager and Henry B. 
Yarbrough to the new post ol general 


Jess Larson, Washington attorney and 


Luthorit) n strategic 


materials, has 
elected 
tle 
Insti- 


America, 


been 
president of 
Uranium 
tute ol 
succeeding Pat- 
rick Hurley. Lar- 
son is a former 
head of the Gen- 
eral Services Ad- 
ministration and 
the Defense Mate- 
Administration; he 


Larson 


Procurement 
lirector of Jen, Inc., operator of 


erties near Moab, Utah. 


Radiat 

Jacques 

tist He 
Unin 


plications has appointed 
Weinstock 
ned the firm from Colum- 


senior scien- 


mineral beneficiation labo- 
he led the 
ontinuous process for the 
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successful 


extraction of uranium from low grade 


ores. 


David G. Fulton, former program man- 
ACF 


appointed comptrolle r of the 


has been 


Nuclear 


ager for Industries 


Products-Erco div. 


Landsverk Electrometer Co. has named 
Charles D. Gould chief project engi- 
neer. Gould was 
the founder and a 
director of L. G 
Research and for 
the past fourteen 
been 
chief 
Vic- 
toreen Instrument 
Co. A 


of this period was 


years has 


project and 


engineer at 


highlight 


Gould 


his work as director of the radioactive 


telemetering program at the first Pacifi 


nuclear bomb tests. 


Radiation, Inc., has promoted Lloyd R. 
Everingham, a technical advisor for the 


past vear, to vice-president in charge 


of research—a new post rhe move 
gives new emphasis to the firm’s ex- 
panded research program 

Radiation 


Another radiation fin 


Counter Laboratories, has promoted 
two of its personnel: George Kalantis, 
from field engineer to sales 
Matthias Deppong, 


engineer to field « ngineer 


engineer; 


and test 


; 
rom 


Two chemists and two physicists have 
joined the atomic energy div 
Co. They ar 


Bordeaux, corrosion group 


Phillips 
John J. 
leader at 
the Idaho chemical plant; S. Frederick 
Marsh, radiochemical the 
same plant; and Zoel R. Martinson and 
Edward Yeates, reactor physics and 
engineering branch, 


Petroleum 


analyst at 


Frank S. Briggs, a 16-year employee of 
Tube Turns, has been appointed man- 
ager of the com- 

pany’s 


new nu- 


clear energy and 
power plant sec- 
tion, sales devel- 
depart- 
Tube 


Turns is a division 


opment 
ment. 


of Chemetron 


Corp. Since Bri 

eo 8 » rt $s 
joining the sales ss 
department in 1955, Briggs has spec ial- 


ized in the application of welded fittings 


PRECISION 


measurement 
and control 


GORDON 
XACILINE 


Controls tempera- 

ture automatically 

within a fraction of 

a degree in any heat_proc- 

ess. A complete factory-assembled unit 
ready for installation anywhere. Can be 
used with any existing indicating or re- 
cording pyrometer controller 
—regardless of age. 


™~ GORDON 


XAC|EMP 


Hand Pyrometer 


A quality-built, conven- 

ient instrument for quick, 
accurate temperature read- 
ing in molten nonferrous 
metals. Also, other models 
of Xactemp for all-around 
temperature checking. 


GORDON 


SERVRITE 


Thermocouple Wire 
Thermocouple Extension Wire 


Insulated in Gordon’s own plant 

to assure consistent quality. 

All standard wire and insulations 
carried in stock for quick delivery. 
Other wires, in long or short 
manufactured to specifications, 


runs, 


Full Particulars on Request 


CLAUD S. GORDON CO. 


ginee utors 


619 West 30th Street, Chicago 16, Illinois 
2015 Hamilton Ave., Cleveland 14, Ohio 





and flanges to nuclear reactor 


piping 


systems 


New members of the staff of General 
Atomik 


— 
clude 


div., General Dynamics, in- 
Albert P. Graff, manager of the 
raining, research and isotope program; 
G. W. Stuart, research physicist; and 
Claude C. Cardwell, head of the field 


ser 


MOLDED COIL. 
COPPER TUBING 
ENCAPSULATED 
IN CLEAR EPOXY 


WV 


es group 


If you need a 


Helping Hand in 


Atomic Energy 


for re- 


ment to the vice-presidency 
search, Union 
Carbide Nuclear 


> te al- call astra! 


09 years 


Corneille O. Strother has won appoint- 


VEVTPTTTTPTTTPETTTV TTT ETT T TT TTT TTTNT TERETE PETE P ETOP ET OOEPPOEPOTEPTOTE ITER 1 





most 


CUSTOM -MADE TD eles Grats 
COILS 7 Union Carbide 

w Co. Strother 

UCC in 

ASSURE SAFETY 1935 as ii aden 
LONG LIFE chemist for Union Carbide Chemicals 


iter went to Linde Co.. then to UCC 
headquarters in New York as assistant 


Lending a helping hand to others 
in Atomic Energy is astra's only 
concern. An unusual combination of 
is available to help answer 
your most comprehensive problems or 
to fill requests for the most detailed 


assistance 


with various 


branches of the 


abilities 


joined 
7 ® Fast and Thermal Reactors 


® Breeders ® Research Facilities 
© Power Plants © Radiation Studies 
® Health Physics © Economic Studies 


Strother 


For industrial, electronic and armed forces appli- 
cations, STONITE coils are designed and engi- 
neered to strictest specifications 
Here is outstanding manufacturing 
covering this wide range of STONITE 
coils 

PAPER SECTION * FORM WOUND * LAYER BOBBIN Natior sLead Co. has selected 

PRECISION WINDING * HIGH TEMPERATURE COILS A. Stewart, Jr., to direct production of 

COPPER AND ALUMINUM CONDUCTORS ae ine 


nuclear fuel elements at its new 
N.; } plant Former assistant pliant 
National Lead’s Fernald 


manager at 
Ohio, feed materials plant, Stewart's 


For details write to 


! a 


astra ™ 


manager for physical chemistry 


versa h administration. 


seal 


ATOMIC 
ENERGY 
CONSULTANTS 


P.O. Box 32226, Raleigh, N.C., U.S.A. * Cable: ASTRA 


Round—Square—Rectangular 
Also Round, Square, Rectangular tubing 


from VUiliomal Te Pahize 
for Health Hazard Protection 


2 NEW 


FAST NEUTRON 
SURVEY METERS | 


SPECIFY 


new title is manager, industrial dept.. 


nuclear metals div. 


Harry E. Kenton has been named direc- 
tor of Argonne National 


ntia tell 


why 
personnel at 


BOUNDLESS EXPERIENCE, QUALITY CONTROL 
WIDEST SIZE RANGE. ANY QUANTITY 


TOP RESEARCH, ENGINEERING FACILITIES 
FINEST MATERIALS, WINDING SERVICES, AD- 
VANCED TOOLING 

CONTINUOUS PROCESSING CHECKS, RIGID 
INSPECTIONS 

WIDEST, MOST VERSATILE RANGE OF APPLI 
CATIONS 


Laboratory. 


Realigning the management of its re- 
Both of these EGG- 
HEADS the 
purpose 
convenient 


search center, Clevite Corp. has pro- 
moted A. L. W. 
Williams from 
director the 
to vice- 
president of the 
His job 
filled 
Hans 


rve 
for a specific and 
Model E-1 is a line 
The Mode! E-P is a light- 
battery operated monitor 


each 
The 


seme 
use 

operated monitor 
ot weight portebdie 
sensitive for the swift 
detection of fast neutrons. Prevent build up 
to health hazard proportions. The EGG- 
HEADS—working on the principle of proton 
ation counters—-measure radia- 


h nstr 
center eignty peace 


firm, 


recoil scint 
tion at any single moment and provide meter 
readings in terms of hourly dosage. A phone 
jeck is provided for audible detection 


will be by 


Write, describing your require- 
ment and request a sales en 


two men: 


gineer call. Also ask for the 
illustrated STONITE story. 


RIGHT: STONITE 
HIGH TEMPERATURE COIL. 
BOBBIN WOUND TYPE. 


Stoni 


ROUTE 


COIL CORP. 


YARDVILLE, NEW JERSEY 
jUniper 7-7323 


130 


Williams 
D. Schwope as dire 


research Schwope 
center's 


program 


Ronald J. Grenda 
assistant 
design group, 


Allis-Chalmers. 


engineer in 
nuc 


Jaffe as director 
of electronics re- 
search and Arthur 
ctor of mechanical 
had been in charg: 


nuclear materials 


has been named 


the 
lear 


mechanical 


power div.. 


Excellent response at low flux levels 
3 Ranges 0-7.5 mrep/hr, 
0-75 mrep/hr, 0-750 mrep/hr 

Fine gamma discrimination 
Non-direction sensitivity 
Line operated and portable models 








© For tree literature ond detoiled 


specifications, write te 


MODEL E 
Battery Operated 


Wi, Lome 4 Se Peboe nc 


475 Washington St. Newark 2, New Jersey 
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AIR MATL SERVICE 


Everywhere! 


Early warning protection and per- 
manent, legal records by qualified 
experts . . . at lowest cost. 


.. Featherweight 
film badges... 


nuclear corporation 
of america, inc. 


Long Island City 6, N. Y. 
rbank, California 


33-61 Crescent St 


688, B 


MODEL 412 MERCURY RELAY 
PRECISION SLIDING PULSER 


for Precise Calibration of Single 
& Multi-Channel 
Pulse Height Analyzers 
AUTOMATICALLY 
10 > MORE 
ACCURATELY 
40 x FASTER THAN 


CONVENTIONAL 
PULSERS 


Determines Window 
Widths 

Using Principle of 
Coustant Angular 
Velocity 


Incorporates 
Both Manual 
Control and 
Precision 
Motor Drive 


Simulates Pulses 
from Scintillation 
Proportional, or 
Geiger Counters 


MERCURY PULSER, Model 401 
Featuring Versatility and Precision 
SPECIFICALLY 
DESIGNED 
for the 
NUCLEAR 
PHYSICS 
LABORATORY 
FAST RISE 





AND EXPONENTIAL DECAY 
SIMULATES SCINTILLATION, PROPOR- 
TIONAL OR GEIGER COUNTER PLUSES 
FOR TEST AND CALIBRATION OF AMPLI- 
FIERS PULSE HEIGHT ANALYZERS, 
SCALERS, ETC 





Model 412 
Model 401 


Radiation Instrument Co. 
P. ©. Box 773 Silver Spring, Maryland 
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NUCLEAR CALENDAR How To Get Things Done 


Sept. 1-13—Second International Con- 
ference on Peaceful Atomic 
Energy, Geneva, sponsored by United 
Nations. Contact Sigvard Eklund, 
United Nations, N. 


Uses of 


Sept. 7-11—World Power Conference, 
Montreal (The Queen Elizabeth). Pro- 
ceedings, in English and _ French, 
include trends in nuclear power; post- 
conference tour of Shippngport avaiil- 
able. Contact T. M. Patterson, c/o 
Editorial Associates, Suite 220, 1255 
University St., Montreal. 


Sept. 15-19 
Applied Spectroscopy, Canada 
tact LD. R. Jackson, 1801 Le 
Montreal, P Q., 4 inad 


5th Ottawa Symposium on 
Con- 
Ber St., 


Sept. 15-19—International Instrument- 
Automation Conference, Philadelphia 
Convention Hall), sponsored by the 
Instrument Society of America. Pro- 

technical ses- 

instruments. Con 


Hill St., 


gram includes two 
sions on nuclear 
tact Fred J. Tabery, 4443 5 


Los Angeles. 


Sept. 16-20—International Symposium 
on Nuclear Electronics, Paris 
UNESCO House Contact Col- 
loque International Electronique Nu- 
cleaire, 10 Avenue Pierre-Larousse, 
Malakoff (Seine), France. 


Nov. 6-7—Sixth annual meeting, Pro- 
fessional Group on Nuclear Science, 
Institute of Radio Engineers, San 
Mateo, Calif Villa Hotei Four 
sessions. Contact H. Malcolm Ogle, 
General Electric, San Jose, Calif 


Nov. 9-12 
dustrial 
(Shoreham). 
East 54th St., 


Annual meeting, Atomic In- 
Forum, Washington, D. C 
Contact E. Wiggin, 3 
New York 22 


Dec. 1-5 
Power and 
New York 
American Society of Mechanical Engi- 
neers. Concurrent technical sessions 
of Nuclear Engineering div., ASME 
Contact International Exposition Co., 
180 Lexington Ave., New York 17 


23rd National Exposition of 
Mechanical Engineering, 


Coliseum Sponsored by 


Dec. 8-10—Winter meeting, American 
Nuclear Society, Detroit. Contact 
Octave DuTemple, 86 E. Randolph 
St., Chicago. 


Jan. 28-29—First International Sym- 
posium on Nuclear Fuel Elements, 
Columbia Univ., New York 
sored jointly by Columbia and Syl- 
vania-Corning Nuclear Corp. Con- 
tact H. H. Hausner. 730 Fifth Ave.., 
New York 19. 


Spon- 


April 5-10—Fifth Nuclear Congress, 
Cleveland (Public Auditori Out- 
lines of technical papers due by Oct. 1 
Contact T. A. Marshall, Jr., Engineers 
Joint Council, 29 W. 39th St.. New 
York 18, 


am). 


vy Ideal 


Better And Faster 


BOARDMASTER VISUAL CONTROL 


* Gives Graphic Picture—Saves Time, Saves 
Money, Prevents Errors 

© Simple to operate—Type 
Cards, Snap in Grooves 

for Production, 

Scheduling, Sales, Etc 

Made of Metal Compact 

Over 250,000 in Use 


Full price $4950 with cards 


or Write on 


Traffic Inventory, 


ond Attractive 








24-PAGE BOOKLET NO. JD-10 


Without Obligation 


FREE 








Write for Your Copy Today 


GRAPHIC SYSTEMS 


West 42nd Street © New York 36, N.Y 


ATOMIC 
ENERGY? 


We will be glad to send you a free 
prospectus describing Atomic 
Development Mutual Fund, Inc. This 
fund has more than 75 holdings of 
stocks selected from among those 
of companies active in the atomic 
field with the objective of possible 
growth in principal and income 

For further details, mail coupon. 


| 
; 


| Atomic Development Securities Co., inc. Dept. & | 
1033 THIRTIETH STREET, N. W ! 
WASHINGTON 7, D. C. 


NAME 





ADDRESS 








| CITY AND STATE 


Nan ce ce ee me ee ee ee 


161 





EMPLOYMENT OPPORTUNITIES 





NUCLEAR VALVE ENGINEERS 
PROCESS Alloy Steel Products Co., leading producer 


ENGINEERS of corrosion, reatant valves, ha ew, Op 


Revlon ties for engineers in its expanding 
uclea Division. Challenging positions are 
now open for nuc ~ ar or mechanical engineers 
to develop high-performance valves for nuclear 

a 1: power ervice Valve design experience de- 
Outstandin ypportunities with sirable 


company nm nue 
ume to 


years experience Alloy Steel Products Co. 


vorking. Metallur- 1300 W. Elizabeth Ave. 
irable Linden, N. J. 
M H. J. Batmousr, Mer., Nuclear Div 


positions require 


tal il experienc 
Applicants who qualify will work 
with nuclear fuels and assemblies. 
Must be team men — work well with 
other people. Plenty of room for PLUTONIUM METALLURGIST 
advancement. Liberal salary and and 

benefits including profit sharing and CHEMIST 


pension plans 








Opportunity for experienced person 
Modern plant located in suburban PF , y geen 

, with U. S. engineering design and 
Massachusetts. Easy access to Cape consulting firm. Work _ involves 
Cod and Narragansett Bay. Send foreign assignment on supervisory 


complete resume to Mr. Andrew level. Send resume to 


Staley. 

Staley P-8301, NUCLEONICS 

520 N. Michigan Ave. 
Chicago 11, Ill. 


NUCLEAR,INC. 


BOX 898, ATTLEBORO, MASSACHUSETTS 








Ph.D. NUCLEAR PHYSICIST 


Background and experience desir- 
able in government and commercial 
laboratories, preferably in radiation 
detection systems. Age 30-40. Must 
be capable administrator. To head 
Physics Department in small, estab- 
lished and growing nuclear firm 


substantial stock option available 

Address inquiries directly to R. A. 

Brightsen, President, Nuclear Science 

S LID STATE PHYSICIST and Engineering Corporation, P. O 
Box 10901, Pittsburgh 36, Pa 


(Advanced degree prejerre d) 











Interesting Assignment Open with Theoretical Physics Unit 
of General Electric's Aircraft Nuclear Propulsion Dept. 
THIS ADVANCED sTUDY GROUP is looking for a scientist who Responsible position available 
knows how to think about the effect of neutral and charged with prominent engineering or 
radiation on solids, with emphasis on alloys and ceramics ganization in New York oan re- 
Specific problems at hand have to do with describing the quiring thorough experience in 
State of disorder or imperfection or both, arising from ex- nuclear reactor engineering. Ex 
posure to radiation; also devising methods for computing cellent future outlook. Please sub 
the electrical resistivity and mechanical properties charac- mit detailed resume. 
teristic of this state 
These are long range problems and the solid materials P-8478 Nucleonics Class. Adv. Div., 


studied are unusual P.O. Box 12. N.Y. 36, N.Y 
Technical Assistance and Advanced Facilities Provided Lictininineiinaninasncal 


Physicists in this Unit have the advantages of large scale 

computing equloment available at { . ASSISTANT ENGINEERING MANAGER 
. available at the site, as well as sup- SALARY $15,000.00 PER YEAR 
porting programming personnel Must be a high caliber engineer who has gained in 
dividual accomplishments applying the newest tech- 

niques in the design of precision control and —_ 

Pase } > mfiden statine — putor devices. He will be creative in the fields o 
Please write in confidence stating salar requirements to Gyrescopice Electronics and Servomechanisms. 
Co, client assumes all employment expense 


Mr. P. W. Christos MONARCH PERSONNEL 
28 East Jackson Bivd., Chicago 4, Illinois 
AIRCRAFT NUCLEAR PROPULSION DEPT. 


NUCLEAR ENGINEER 


—_w~~ ~~ 
PPB PPBP PPP PPP PPP PPP AS 














ENGINEERS 


y/ 
E If you have been looking for an Emplovment 
jeer that is skilled in the STATE THE 
T of Technical Recruitment and RELIA- 
BILITY oF INFORMATION qoutes yy 
Div. 44-MT, P. O. Box 132 c 5 tions, communicate with us at once 
(incuanet 22, Case ALL’ POSITIONS FEE PAID 
FIDELITY PERSONNEL SERVICE 
1218 Chestnut St. Phile. 7, Pa. 
Specialists in Aviation, Electronics and Nucleonics 
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HOMOGENEOUS MAGNET 


MEASURING NUCLEAR PROPERTIES 
BY MOLECULAR BEAM TECHNIQUES 


Nuclear theories are in the realm of idle speculation unless physicists are given the 
opportunity to compare the predicted results with experiment. Molecular beam techniques 
of the methods used at Argonne for investigating the properties of radioactive 


These provide tests for present theory and guideposts for the future. 


Positions Available For Qualified: 
PHYSICISTS + CHEMISTS + PHYSICAL METALLURGISTS + CHEMICAL ENGINEERS + METALLURGICAL 
ENGINEERS + MECHANICAL ENGINEERS « ELECTRICAL ENGINEERS * TECHNICAL WRITERS 


hyonne 


Operated by the University of Chicago under 
contract with the United States Atomic Energy Commission. 


PROFESSIONAL PERSONNEL OFFICE 
P.O. BOX 299-C2 - LEMONT, ILLINOIS 
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EMPLOYMENT OPPORTUNITIES 


Where to Buy URINALYSIS SERVICE | rum eaoce service 


NSEC laboratories are staffed and equipped to - pa Pcsepnaay amici 
perform routine and emergency urinalysis for: : 


Established 1925 
* Total uranium * Polonium 
* Enriched uranium °° Fission products 


—URINALYSES | enna | RSA aa 


CON-RAD offers the most compre- Nucleax Science and Engineering Comp. Fhe pt ttre coer 
hensive urinalysis service com- secaaeatameias a aeedieamaan 
mercially available, including the P.O. Box 10901, Pittsburgh 36, Penna. te See the Wenders of Space! 
following analyses: REQUEST FREE S0-PAGE CATALOG “EU” 

















Gross Activities Beryllium Fission Products EDMUND SCIENTIFIC C BARRINGTON 


Total Uranium Mercury Plutonium 
YOU can’t afford to be without 


Enriched Uranium Thorium Radium 
FILM BADGE Hi-Density Shielding Aggregates 
ILMENITE-MAGNETITE-BARITE 
Write for free brochure describing FILM BAD GE ENSIO, WHITOM & ASSOCIATES 
advanced FILM BADGE DOSIMETRY 


SERVICE. SERV | CE eee 175 Main St 209 Davenport Rd 


White Plains, N. Y Toronto 5, Canada 




















especially at our low, low rates! 


~~ Controls 
% 55 ice) r For Rates or Information— WRITE SCANDIUM OXiIC 





gram to 5 pound qua 
NUCLEAR SERVICE LABORATORY rites of 99.0% “min. and 99.9 

ra di I ati 10On RADIATION SPECIALISTS ie ee 

P. ©. Box 1885 Knoxville 1, Tenn 


S today 
HEAVY MINERALS CO 


4000 N. Hawthorne St 


Chattanooga, Tennessce 


130 ALEWIFE BROOK PKWY., CAMBRIDGE, MASS. 

















GENERAL NUCLEAR ENGINEERING CORPORATION 


has important contracts for 
the design and developrnent of Gas Cooled Reactors and Boiling Water Fully G teed 
g u varantee 
Reactors and has an immediate need for Y 


* Reactor Physicists ALEXIMMA = New vor FN. Y. 
* Mechanical Engineers 

* Reactor Instrumentation Engineers 
* Reactor Metallurgists as Eee 


FS : Excellent opportunity exists for man who knows 
* Technical Report Writers nuclear it entation and would like to work 
with a s but rapidly expanding company 
° . . P . > 2 Excellent compensation for the experienced man 
Applicants must have engineering or scientific degrees and a minimum who is free to travel 
; "2 } . : Apply 

of two years experience in nuclear energy. Salaries will be commensurate 

° one P ° TECHNICAL MEASUREMENT CORPORATION 
with ability, training, and experience 140 State Street, New Hoven, Connecticut 


RESISTORS & CAPACITORS 


Any Types—Any Quantities 

















Send resumes t 


L. C. Furney Position Vacant 


General Nuclear Engineering Corporation oes Ss ie alt ilicsien Sadhana 
Dunedin, Florida Position lary with summer teaching 
$7,400 VE Extension Center Unive 
Colorado 








Position Wanted 


Nuclear Chemis M.S., age 25, family. Three years 
We would like to be in contact with a Graduate Engineer possess- experience, including scintillation spectroscopy and 
nuclear instrumentation Desire permanent position 


ing broad nuclear capabilities and with from five to ten years of — Se See ee See. ee ae 
experience in preliminary design of extreme compact reactors, ia 
their control, shielding and materials. This is a Senior Staff Posi- 
tion in Advanced Projects directed toward nuclear propulsion 


systems which are not earth bound. 





PROFESSIONAL | 


| 
AEROJET-GENERAL NUCLEONICS SERVICES | 
A Subsidiary Of rs 
Aerojet-General Corporation 


Mario Messa 
P. O. Box 77 San Ramon, California 


| 
Ys 








P Physi d Engi i 
(San Francisco Bay Area) ssn erates stag hs 


Consultation on instrumentation, high voltage, 
Lorin L. Hewitt Industrial Relations Dept. x-ray, metals, vacuum systems, and magnetic 
amplifiers. 22 years experience. 317 Grove 
St., Montclair, N.J. Pligrim 6-5996. 
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KAPL Metallurgist Richard L. © 
et) ee ls) a 
Zirconium alloy specimen be- 
ing tested in a special! strain- 
fatigue apparatus. Conceived, 
developed and built at KAPL, 
this new apparatus makes it 
possible to control and meas- 
ure elastic and plastic strain 
developed in reactor materials 
under test. Conventional equip- 
ment controls only stress and 
strain within the elastic region. 


INI REACT CFR 


TT ECA NOLQOoerr 


al The Knolls Atomic Power Laboratory 


GHT OPPORTUNITIES FOR PROFESSIONAL sistance to cyclical stresses imposed by large a t : 
S hievement of more efficient nu thermal gradients encountered in reactor » ; p 
ve ints often hinges on knowledge operation. { } \ 
ictor materials will behave under Pioneering is a continuous process at the \ 
y specialized conditions to which Knolls Atomic Power Laboratory, carried on ‘ , 


by engineers and scientists from many dis- 
ciplines. Two projects now under way include 
netallurgical problems in the twin Water-Pressurized Reactors for the Richard L. Mehan is one of 
3 rae ae sit 2 Submarine Triton and a powerplant under several ey So acretmegie 
; Bac Lh wae 8 te : > development for the world’s first atomic co. Mentry — lopment of 
vet the answers they need. sa 2 new and more reliable re 
Strain-Fatigue Apparatus dest ROF er. i actor materials at KAP L. 
*A is providing KAPL En- _ Professional opportunities exist today for —_ Dick Mehan joined General 
‘ate with valuable data on Nuclear Engineers, Physical Scientists and Electric after graduation 
1 conditions such as ther- Metallurgists who can contribute to the flow from MIT in 1950 and came 
tresses and strains. Other of creative achievement at KAPL. U.S. Citi- to KAPL in 1953, following 
on include determining zenship required; advanced degree and/or two years of army service 
n bombardment and long- related experience preferred. Inquiries re- gr ie ane omaptr 
! ‘ i , metallurgy, evenings at 
actor materials. A milestone garding current openings are invited. Please Rensselaer Pols technic 
logy, SFA is the first appa- send your resume in confidence to Mr. A. J. Institute under G.E.’s ad 
‘C installations to study re- Scipione, Dept. 44-M'1 vanced degree program 


formation, KAPL Metal- 
neers constantly explore 


Knolls Alomic Power Laboridory 


OPERATED FOR _A.E.¢ 


GENERAL @@ ELECTRIC 


Schenectady, New York 








Scintillators in 5 forms INDEX TO ADVERTISERS 


Scintillators in five forms are now available AUGUST, 1958 


from Nash and Thompson Ltd ACF Nuclear Products-Erco Div. 
of ACF Industries, Inc. 105 
CRYSTALS AMF Atomics, A Div. of Amer- 
Anthracene, Stilbene, Diphenylacetylene, in discs ican Machine & Foundry 
ind cylinders Company 6, 7 
ASTRA, Inc. 160 
PLASTICS Aico Products, Inc. 74 
N.11 and N.11-X-ray, high sensitivity, high Allegheny Ludlum Steel Cor- 
. poration 66 
Allis-Chalmers, Nuclear Power 
LIQUIDS Div 46, 47 
Ameray Corporation 8 
American Laundry Machinery 
Company 128 
SCINTIPAKS American-Standard Atomic En- 
ergy Div... 44D 
polythene envelopes, ready for dissolving in a American Tradoir Corp., Ekco 
cali: ili an ania . Electronics Ltd. 73 
Anton Electronic Laboratories, 
POWDERS ar dt. 
: Atomic Development Securities 
Scintillation purity chemicals for crystal growing Co., Inc. 16] 
experiments, ind the manutacture ol special Atomics International, A Divi- 
scintillators sion of North American 
Aviation, Inc. 29, 44, 126 
He ; sae Atoms for Peace Exhibition— 
r Pea Exhibition, Geneva, September Ist - 14th, 1958. Geneve 120 


ransmission polyvinyl! toluene based. 


Ready made, sealed in glass containers to your 


specification, or as scintipaks 


Accurately mixed dry constituents sealed in 


Meet Nash and Thompson on the S.1.M.A. Stand at the * Atoms 


B J Electronics, Borg-Warner 
Corp. 60B 


| / Nash and THOMPSON sis | Pobeeck_ & Wilcox Company, 


i Atomic Energy Division 
CHESSINGTON *‘ SURREY * ENGLAND *‘ ELMBRIDGE $252 Boiler Div. 50 


OAKCROFT ROAD 

Baird-Atomic, Inc. 3rd Cover 

— : Beck's Inc 157 
Bendix Computer Division of 

Bendix Aviation Corp. 147 


Don't let CONTAMINATED CLOTHING become a Blickman Inc., S. 135 
""NUCLEAR NUISANCE’”’ Borg-Warner Corp. = 


Byron Jackson Pumps, Inc 
Nuclear Laundry Service, Inc., assures a essary your investing in costly laundry Cambridge Filtor Corp. 146 
constant supply of fresh ‘‘clean"’ protective equipment Canadair Limited Nuclear Div 
clothing for your personnel, making unnec- “i 

: . Sub of General Dynamics 


3 OUTSTANDING FEATURES OF OUR NATIONWIDE SERVICE! Corp. 9 


1 RENTAL of protective 2 Fully accredited to ac 3 Full Insurance Cover Carlson Inc., G. O. 117 
* clothing especially de- * cept any by-product * age along with City Central Research Laboratories 
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clear field. fined in omic Cole Electric Co. 109 


Columbia-Geneva Steel 44B 
Columbia-National Corporation 
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NUCLEAR LAUNDRY SERVICE, Taleom Controls for Radiation, Inc... 164 
Crane Co. 62 
Curtiss-Wright Corporation Elec- 
tronics Division 110 
Davison Chemical Division of 
W. R. Grace & Co. 132 
Delaval Steam Turbine Com- 
RAPID pany 107 


HOUR F m Ba d q e S e rv ( e ECONOMICAL Delta Chemical Works, Inc ~- 


Douglas Aircraft Company 


For BETA, GAMMA, X-RAYS; NEUTRONS (1 week) Clip-on, wrist Edmund Scientific Co. 164 
or ring style : 
Eldorado Electronics 134 


We don't keep you waiting! You're entitied to—and you get—speedy ‘‘local’’ service no Ensto, Whitson & Assoc. 164 
matter where you are located: U.S., North America, overseas. Just airmail your feather-weight , 117 
exposed films to us. Accurate exposure reports are airmailed back within 48 hours after film Fanstee!l Metallurgical Corp. 
is received. U.S. users who airmail film to us receive reports within 4 to 5 days; foreign Fenn Manufacturing Co. 35 
clients, within 1 week. Ten-to-one, that's better service than you are now getting. : 

. ‘peo ue . agere.- Fluke Manufacturing Co., John. 126 

In film badge service, reliability counts, too. Our 5-filter system assures highest accuracy or 
over a wide range of energies and exposures. Records are permanent and legal. Ford Instrument Co., Division 

Ask for Bulletin 20. Let us quote on your particular needs. Our low prices will surprise you. of Sperry Rand Corporation 115 
Instruments for Gaertner Scientific Corporation. 114 
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High Voltage Engineering Cor- 
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Inc 58 


Interstate Uniform Rental Serv- 
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Isotope Developments Limited. 120 
Isotopes Specialties Company, 


Inc., A Sub of Nuclear Cor- 
poration of America 156 


Johnson & Associates, Inc., ‘ 
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Kaiser Engineers 39 


Kelley & Company, O. G 71 
Kollmorgen Optical Corporation 65 
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Leeds & Northrup Company 
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Loma Machine Mfg. Co., Inc..153 


* a ; 
M & C Nuclear, Inc. .. 143 
Magnetrol, Inc 140 
Mallory-Sharon Metals Cor- 
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Martin Company, The 154 
Marvel-Schebler Products Div. 
Borg-Warner Corp. 60D 
Michigan Chemical Corpora- 
tion 167 Metallurgists, Nuclear Engineers: Michigan Chemical can now 
nar en teen. he ° supply ingots of Gadolinium, Yttrium, Dysprosium, and Erbium 


Molesworth Associates 130, 131 
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Discuss with us availability and prices on commercial quantities 
This will permit you to analyze the economic and technological 


also permit the evaluation of special alloy systems such as Gado- 
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New Time and Cost Saving 
vere Opportunities in 


: “RADIATION 
ANAL YSIS!" 


with a wider choice of more versatile 
instrumentation. Write today for com- 
plete literature that will help you in- 


crease your research efficiency 


100, 200 or 256 Channels a 
line of multi-channel analyzers and accessorie 


to fit every application and budge 


Improved Automation Auto-P 
eration allows faster, more efficient data gath 


ng and presentation 


Designed for Adaptability memory sub- 
grouping with external programming of opera- 
tion meets all research needs provides data 


in visual, graphic or printed form 


Greater Reliability simplified 
makes for easier setup, saves maintenance 


proven in all types of application 


Model 3302 


NOW, you can select instrumenta 
tion specifically suited to your needs 
from RIDL's complete line. Shown 
above is the Model 3302-200 Chan 
nel Analyzer, providing the ultimate 
in accuracy, adaptability and auto 
mation. At right are the Model 
3303-100 Channels, a low cost 
analyzer designed primarily for 
routine industrial or clinical analy 
sis work and the Mode! 3301-256 


Channels, built by the original man ' 
ufacturer of the Argonne design 
analyzers. <i 4 


Model 3303 Model 3301 








For results in the shortest time and at the lowest cost, bring 
your radiation analysis problems to headquarters RIDL 
All models are available within 30 days from receipt of order 
Complete literature, including detailed specifications on 
performance, operation and construction will help you make 
your selection. Write today for literature or details on leasing 
arrangements 








RADIATION INSTRUMENT 
DEVELOPMENT LABORATORY, INC. 


5737 South Halsted Street * Chicago 21, Illinois * TRiangle 3-2345 


Representatives in major cities. 








Radiation Instrument Develop- 
ment Laboratory, Inc. 168 
Radiochemical Centre, The 144 
Reliance, Inc. 158 
Riggs Nucleonics Corp. 152 
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Ross Heat Exchanger Division 
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St. John X-Ray Laboratory 164 
Sandusky Foundry & Machine 
Co. 64 
Searchlight Section 162-165 
Solar Aircraft Company 70 
Stonite Coil Corp. 160 
Superior Steel Division of Cop- 
perweld Steel Company 49 
Sylvania-Corning Nuclear 
Corp 44A 
T ! Nuciear Engineering 
Limited 149 
Taylor Forge & Pipe Works 
8A, 8B, 8C, 8D, 8E, 8F 
Technical Associates 145 
Tennessee Coal & Iron 44B 
Terminal Radio International Ltd. 34 
Tracerlab Inc. 141 
Tube Turns, Inc. 59 
United Nations 56 
United Shoe Machinery Cor- 
poration 32, 33 
United States Pipe & Foundry 
Co., Steel and Tubes Div. 
30, 31 
United States Radium Corpora- 
tion 121 
United States Steel Corpora- 
tion 44B, 44C 
United States Steel Export Cor- 
poration 44B 
U. S. Stoneware, Alite Division 37 
Victoreen Instrument Company, 
The 123 
Vitro Corporation of America. 125 
Vitro Engineering Company 124 
Where To Buy 164 
Wood Counter Laboratory, N..151 
Zallea Brothers 57 


PROFESSIONAL SERVICES. 164 
CLASSIFIED ADVERTISING 
F. J. Eberle, Business Mgr 

EMPLOYMENT 

OPPORTUNITIES 162—165 
EQUIPMENT 

Used or Surplus New ; 164 

EMPLOYMENT INDEX 
Aerojet-General Nucleonics 164 
Aleximma .. 164 
Alloy Steel Products Co . 162 
Argonne National Laboratory. .163 
Fidelity Personnel Service . 162 
General Electric . . 165 
General 

Corp . 164 
M & C Nuclear Inc.. . 162 
Monarch Personnel. . . 162 
Nuclear Science & Engineering 

CIO. once vines niet . - 162 
Technical Measurement Corp.. . 164 


This index is published as a service 
Every care is taken to make it accurate, 
but NUCLEONICS assumes no responsi- 
bility for errors or omissions. 
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Baird -Atomic 


: In the new and highly complex field of radioactivity scintilla- 
is FIRST tion studies, Baird-Atomic has developed three outstanding 
. analytical systems. These Scintillation Spectrometers — the 

first of their kind — offer precision, speed, stability and 


1r1L 
extreme sensitivity for qualitative and quantitative studies of 
| NTI LLATION gamma-emitting isotopes. 


Baird-Atomic leads the field... 


FIRST 

IN DIFFERENTIAL SPECTROMETRY 

The B-A Single Channel Scintillation 
Spectrometer is the standard of the field 
for differential analysis of gamma-emit 
ting isotopes. This is a new, all-electronic 
system .. . extremely stable, excellent 
non-overloading characteristics with ut- 
most reliability. 





HISTOGRAM 540 


j 
Berium 


a : FIRST 
fil] IN AUTOMATIC RECORDING SPECTROMETRY 


The B-A Automatic Scintillation Spec- 
trometer is an exclusive, programmed re- 
cording instrument . . . introducing a 
new concept in automatic data processing 
to the field of atomic instrumentation . 
providing automatic histogram-plotting 
of integral or differential spectra. Record 
ing unit (not illustrated) can be one of 
many commercial models. 



























































40 mo a 100 
ENERGY (CHANNEL NUMBER) 


Visit the Baird Atomic Exhibit at the Geneva Atoms ’ ' ; FIRS I ’ 


for Peace Exhibition Booth Nos. 15 & 16, Sept. : am y IN HIGH SPEED MULTICHANNEL 
" s DIFFERENTIAL SPECTROMETRY 


The B-A Multichannel Scintillation Spec- 

trometer is the fastest, most stable multi- 

channel analyzer available 

unsurpassed for analyzing high resolu- 
2 : tion pulse spectra under all counting 
For further information on these conditions . . . 20 to 120 channels 
and other Atomic Instrument Systems, 


request B-A Catalog A-2 


Baird -Atomic, Inc. Fes 








‘33 UNIVERSITY RD.. CA IDG M 
D., CAMBRIDGE 38, MASS Za tenme 





Dynamic light patterns symbolize graphite’s structural qualities. 


ATIONAL NUCLEAR GRAPHITE 


TRADE MARK 


Rugged enough to withstand immense thermal 
shock, this low cost nuclear building material is 
so easily fabricated it can be worked with ordinary 
hand tools. 

“National” Nuclear Graphite’s moderating abil- 
ity, its low neutron capture cross section, plus 
strength that grows as temperature rises, make 
it excellent structural material. 

Further—by adding small percentages of boron, 
graphite can be given ideal thermal neutron shield- 


ing qualities. 


N ational’ 


and “Union Carbide” are registered trade-marks 


I nd ( TU nf 


In new power plant construction, “National” 
Nuclear Graphite is repeating the success that 
began in the earliest reactors. No other material 
so well combines low cost with economy of neu- 
trons and successful high temperature operation. 

Whatever your needs...extreme purity, unique 
shapes or sizes, high or low density, large quan- 
tities, ready availability...call National Carbon. 
You can be sure of getting the service you need 
from the nation’s most experienced graphite 


producer. 


{ Union Carbide Corporation 


NATIONAL CARBON COMPANY - Division of Union Carbide Corporation « 30 East 42nd Street, New York 17, N.Y. 
Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco. In Canada: Union Carbide Canada Limited, Toroato. 





